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Manufactured and y Natural Gas: 





More Trench..on More Jobs .. 
{ % a 4c ' | | Hf at Less 
J Cost 


OR Gas Trenching, the Cleveland 

Baby Digger commands preference 
because of the proved correctness of 
its compact patented design .. . be- 
cause with its Special Trailer it is 
available for use anywhere, at any 
time . . : because it is a fast, rugged, 
economical machine to operate... 
and because it is quality built. 

Due to recent improvements, these 
advantages have been made even 
more apparent. Hundreds of Gas 
Companies know that Baby Diggers 
deliver more trench, on more jobs, at 
less cost. We shall be pleased ‘to ac- 
quaint you with the facts. 


THE CLEVELAND 
TRENCHER COMPANY 


“Pioneers of the Small Trencher” 


20100 ST. CLAIR AVENUE 
CLEVELAND, OHIO 


e CLEVELAND 
BABY DIGGER 


















a cA Gas Heated 
Oil Fogger 
aia lation - - 
one of the 102 
now in service 
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iat 

At q Service stoppages, pilot out- 
Bid ages and a high “unaccounted 
D bi for” resulting from the drying 
mt out of distribution systems 
Bye 2) 


By caused by a change-over from 
By manufactured to natural gas, 
: can be prevented by the installation of ‘‘Western Gas” Oil Foggers. 
if 


4 Natural gas being a powerful drying agent soon absorbs all moisture in 
ae the mains as well as the drip oil from joint packings, meter leathers, etc., 


oe resulting in dust troubles and joint leakages. Avert these troubles by the 
Bp: admixture of oil to the gas now being delivered by the system, so that it 
AE will be thoroughly lubricated at the time natural gas is admitted. The cost 
ak is only a few hundredths of a cent per M cubic feet gas treated. 

| 

Py A copy of our Bulletin No. 310 will be sent to you upon request. 


The Western Gas Construction Co. 


SUBSIDIARY OF THE BARTLETT HAYWARD CO. 


FORT WAYNE, INDIANA 2003 E. PONTIAC STREET 
Hl PSTE as Vesifl -laleme & 
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4 Ready for Gas in Less 
ah Than Four Months! 





ang ne, 


Quick action is what the Consumers Power 





Co., of Flint, Mich., wanted when they 
gave us the order for this five million cubic 


foot gas holder shown here. They got it. 


Construction began on May 1, 1930 and 





the holder was ready for gas on August 30, 
1930, 122 days from the first operation. 


The knowledge and accumulated data of 
over three-quarters of a century combined 
with The Stacey Manufacturing Company’s 
. perfect organization, expert workmanship 
and efficiency in shop and field, enabled 


us to accomplish this. This achievement 


? 











is not unusual; it can be repeated if you 


want speed with quality. 


The Stacey Manufacturing Company is 
also the pioneer builder of high pressure 
gas holders to meet all requirements for 
working pressures up to and including 100 


pounds. 





= THE STACEY MANUFACTURING £2 co. 


aS ENGINEERS AND BUILDERS 

i A. A. RANSHAW W. W. BIRCH, Vice-President EDW. J. BAECHLE, 

i President and G al Mgr W. D. BIRBECK, Sales Engineer Secretary and Treasur 
i GEO. H. CRESSLER, Generali *S s Mog A. E. HARVEY, Sales Engineer FRANK O. PANDORE, Chief Sueinner 
\ ae 

y ~ CINCINNA’ rl, OHIO 

@ NEW YORK OFFICE: Peter F. McEnaney, 52 Vanderbilt Avenue 


AN INDEPENDENT ORGANIZATION | [ST<czy] 
NOT AFFILIATED WITHANY OTHER BUILDERS OF GAS HOLDERS > === 
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STANDARDIZE ON SEMET-SOLVAY 


VALVES 


When you install SEMET-SOLVAY VALVES 




















AND BLAST GATES throughout your 
plant, you equip your low pressure gas and air lines 


with standardized, dependable regulating equipment. 


SEMET-SOLVAY Valves and Blast Gates can be fur- 
nished promptly from stock in any size and with any 
required operating mechanism. Their design and 


arrangement permit installation in any position. 


Whether you require one valve or a carload, we will 
appreciate an opportunity to submit specifications 


and prices. 





Send for our new Bulletin No. 44 on Semet-Solvay Piping and Valves. 
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SMOOT CONTROL 
OF GAS MIXING 
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THe Smoot Gas Mixers are Accurate and Quick Acting 


dk The charts above are taken from a large Smoot Gas Mixer 
i 
: 


a This Gas Mixer gives these very desirable features as illustrated by the charts. 


ee Chart 1—Constant Mixed Gas Pressure 
eY: Chart 2—Good B.T.U. Regulation 
These secured with 


Variable Lean Gas Flow and Pressure Charts 3 and 4 
Variable Rich Gas Flow and Pressure Charts 5 and 6 


ceatei he eneeeiieht: Uda 


SMOOT ENGINEERING CORPORATION 


SY; i, 136 Liberty Street New York 
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onstder, for a moment, the 


BULL RIVETERS 
now at work on a new 
10,000,000 cubic foot 
GAS HOLDER 


if you were to watch one of these giant 
machines pushing their hundred tons 
against one heavy rivet after another, we 
believe that, somehow, a thought of Cruse- 
Kemper’s carefulness in this important 
erecting operation would cross your mind. 


HUG 





The quietness, the sureness with which a 
Bull Riveter does its work, seems to typify 
care and skill and long practice in the 
fashioning of finished work from steel 
plates. 





evidence of Cruse-Kemper’s full equip- 
ment, of the capacity for doing classes of 
steel plate construction from the smallest 


| 

| 

| 

| More practically, these great riveters offer 
| to the largest. 


CRUSE-KEMPER CO. 


AMEBLER.PA. 


| Manufacturers of GAS HOLDERS and other major equipment units for the GAS INDUSTRY 
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Many Exclusive Advantages 
for PEAK LOAD gas! 


The rapidly developing house heating load is 
frequently taxing the capacity of existing manu- 
factured gas plants and natural gas lines, with 
resulting peak load problems. Philfuels G-4 Butane 
offers a most reliable and adequate source of Peak 








Load Gas, together with economies exclusive to 
Butane—PLUS—a thoroughly competent and 
readily available engineering service exclusive with 
Philfuels Company in the liquefied gas field. 


G-4 Butane has proved itself to be economical and 
advantageous in the enrichment of water gas—and 
a single Butane installation can serve both peak 


load and enrichment requirements. 


The use of G-4 Butane for direct manufacture of 
gas in small cities has successfully opened new 
markets for the Gas Industry—and the continued 
expansion in this field attests the profitable earning 
situations created by the use of the Philfuels Process. 


GAS MANUFACTURING DIVISION << 


PHILFUELS COMPANY 


(Subsidiary of Phillips Petroleum Company) 
7-101 GENERAL MOTORS BUILDING 


OSTROW 2. ws be Ee Fee 
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the ultimate 


protection A\! 
AZQINSt 
corrosion 





Mill-wrapped pipe ready 
for shipment to the field. 


Photographs courtesy of Hill. Hubell & Company, Division of General Paint Corporation 


Pipe mechanically wrapped at the mill 


BES pipe line owner knows that the with J-M Asbestos electrolysis. Twenty-five years’ use has 


one way to prevent corrosion is to keep demonstrated their efficiency. 


pipe dry. Johns-Manville Asbestos Pipe m —- . . 
Line Felts, properly applied to clean pipe, Pipe Line Felts Send for our booklet, “Safeguarding Your 


protect it from moisture and insure long Pipe Line Investment,” which tells the 
life and uninterrupted service. can never rot or decay. They are saturated _ story of this permanent pipe protection. 

By mill wrapping, felts can be applied with either tar or asphalt base bitumen to Address Johns-Manville, 292 Madison Ave., 
under the most advantageous working con- _—meet customers’ specifications. Tough and New York City. 


ditions with no chance of moisture getting pliable and amply strong 
in to spoil the job. When thus applied, to resist soil stress, J-M 
Johns-Manville Asbestos Felts are wrapped Asbestos Pipe Line Felts 
without pockets or bubbles, with uniform are not susceptible to soil 


(ABOVE)—Applying 
Johns-Manoille Pipe 
Line Felts. by wrapping 


generous overlap and joints perfectly sealed. _ bacteria, acids or alkalis. oe cate _ one 
. . . Ce il . bie J 
Johns-Manville Pipe Line Felts are made They have sufficient elec- that has left the mill un- 


wrapped J-M Asbestos 

Pipe Line Felts can be 

wrapped by hand or by 

machine, in the yard or 
in the field. 


from Asbestos Fibre, a mineral product that __ trical resistance to prevent 


Johns-Manville 


This trade-mark is the stamp 
of quality on insuletions, packings, v' 





« « + 
refractory cements, asbestos and ne 
asphalt shingles, Transite fireproof roofing ; 
and siding, built-up roofing, industrial floor- 
ing, waterproofing and numerous other prod- 


ucts which serve the Oil and Gas industry. 
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for all kinds of Pressure Reductions 
—for either artificial or natural gas. 

GOVERNORS » Inter- 
mediate Pressure, Triplet Outlet, 
Holder, Toggle Type Street. 

~ REGULATORS » High 

Pressure Service, Low Pressure Ser- 
vice, Intermediate Pressure, High 
Pressure Line, Single and Double 
District Station. 

VALVE » Automatic 
Quick-Closing Anti-Vacuum. 

SEALS » Mercury, and 


Dead Weight. (G45 


REYNOLDS GAS REGULATOR COMPANY 


ANDERSON, INDIANA 
Branch Office, 422 Dwight Building, Kansas City, Missouri 


Eastern Service Company, Boston, Massachusetts « F.E. Newberry, Avon, New Jersey 


= 
. 4 
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Accurate delivery...positive control... dependable performance 


(R)rrnouos 
PRODUCTS 


...at a reasonable maintenance cost 


REYNOLDS Service Regulators, offered in four 
different models, are each designed and built for 
specific gas control problems. Models 0, 10 and 
20 are well known—they have proved them- 
selves, not on paper, but in actual operation. 

The new Model 30 is distinctively Reynolds— 
it is a development from the original Little Giant 
Regulator. Model 30 is made in seven styles for 
any service regulation requirement. Write for our 


new Catalog K, Section 4. 


REPRESENTATIVES 
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Palacio das Industrias 
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Stacey Bros. Holder 


Sao 
Paulo 


A nova basilica 


Beautiful. modern Sao Paulo. Brazil! planned well for the future by choosing 
You will find the half-million residents a Stacey Bros. Holder. 
intensely interested in completing their c 
Plano de Avenidas to make the city the Let us tell you more about our holders, 
most gorgeous. well-appointed and up-to- “Bullets,” purifiers, pressure tanks, scrub- 
date metropolis in existence. bers, condensers, tanks, stacks and pen- 


stocks that are unexcelled in materials and 
workmanship, highly resistant to corrosion 
and wear, and require a minimum of 
maintenance. 


Gas is playing an important part in 
Sao Paulo’s development. and the careful 
planning for the future is reflected in the 
choice of the 2,000,000 cubie foot Stacey 


Bros. Gas Holder. ‘ bie 
; Take a tip from Sao Paulo—prepare for 


So often a city outgrows or obsoletes future needs while meeting present de- 
its industrial equipment. Sao Paulo has mands. 


(Division of The Stacey Engineering Company ) 








GAS CONSTRUCTIGN CO, 
CINCINNATI, OHIO 


20 North Wacker Drive 235 Montgomery Street 120 Lexington Avenue 


San Francisco, California New York City 


Chicago, Hlinois 
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THE BEST GAS 
Lordi 


Bulk (unmixed) 
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New York 
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Baltimore 
Mobile 


New Orleans 
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343 SO. DEARBORN ST. 


PHILADELPHIA OFFICE: 


2767 GAUL ST. i192 FRONT STREE [ 





April, 1931—-American Gas Journai 


DWoiinlace 


Lin-Baronge Shipments from our own 
THE PERFECT READY # MIXED OXIDE- 


Lux Sponge Plants 
At the service of the Gas Industry 


For the East: Shipments from Philadelphia 


For the West: Shipments from Chicago 


t 


“LUXIT-H-T-” 
Cement (Dry) 


For Patching Hot Retorts, 
Refractory Linings, etc. 
Shipped in 110 Ib. bags. 
Order Sample 
Shipment — To-day! 


mm Op ae Oe) FN Able 
El, NEW YORK CITY, N-Y: 
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Interior view showing one of two 
Westcott Orifice Meter settings in 
a Louisiana station of the South- 


ern Natural Gas Company. 


Row on Row 


Complete information is al- 
ways available on Westcott 
Orifice Meters, Rate Volume 
Controllers, Indicating Flow 
Meters, Liquid Level Record- 
ers and Metric Ironcase 
Meters. 


of Reliable Records 


Less than twenty years ago no Gas Company’s financial executive 
or customer would have accepted the records of an Orifice Meter. 
Then it was merely an interesting laboratory apparatus. 


Today millions of cubic feet of gas are bought and paid for on the 
authority of tens of thousands of Westcott Orifice Meters. The 
absolute reliability of the Westcott Orifice Meter is universally 
recognized and thi instrument is writing a new chapter in the 
annals of the Gas Industry. 


New and practical methods for utilizing the orifice for measure- 


ment are constantly being investigated and tested in our Erie 
laboratory. 


AMERICAN METER COMPANY 


INCORPORATED 


The Worlds Largest Manufacturers of Gas Meters and Allied Apparatus 


ESTABLISHED 1836 


GENERAL OFFICES : 105 W.40TH STREET - NEW YORK,N.Y. 





SALEs - Ere - Houston - Darras + Tutsa 
Service - PirrssurcH +  CuHiIcAGo 


| 


Denver + Los Anceres - San Francisco - ALBANY - Boston 


PHILADELPHIA . New York : Battimore + Kansas Ciry BirMINGHAM 
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OXY-ACETYLENE WELDING 
The Standard Practice 


Oxy-acetylene welding under Procedure control 
is a proven method of insuring satisfactory and 
economical results in joining oil and gas pipe lines. 

Linde Procedure Control has made oxy-acetylene 
welding standard practice in the petroleum industry. 
Progressive engineers specify it wherever strength, 
dependability and permanent tightness count most. 











26 District Offices 
THE LINDE AiR PRODU CTS COMPANY faane Sopek tee Guipans 
Unit of Union Carbide and Carbon Corporation — Kensos City Prsborah 
126 Producing Plants UCC 627 Warehouse Stocks chi hicago | Memphis salt Lake City 
IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO Cleve -—~ gullies Seattle 








LINDE OXYGEN - PREST-O-LITE ACETYLENE + OXWELD APPARATUS AND SUPPLIES - UNION CARBIDE 
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INDICATE 


Tycos Instruments 


RECORD 


CONTROL 


Temperature and Pressure 


Throughout the Gas Plant 











Anemometers 
Barometers 

Dipping Needles 
Distillation Apparatus 
Draft Gauges 

Gas Main Thermometers 
Gas Leak Indicators 
Hydrometers 

Industrial Thermometers 
Pressure and Vacuum Gauges 
Pyrometers 

Recording Thermometers 
Regulators, Temperature 
Regulators, Pressure 
Water Line Thermometers 








LL along the line Tycos Instruments enable 
you to maintain correct temperatures and 
pressures in your gas plant at all times. 

On the coal bench . . . the carburetted water gas 
machine ... in the purification equipment .. . the 


distribution system .. . for highest efficiency, use 


Tycos Instruments. 

There are 25 places in making coal gas 
—13 places in carburetted water gas— 
9 places in producer gas—2 an oil gas 
—throughout the plant, Tycos Temper- 
ature and Pressure Instruments increase 
operating efficiency. 

Write for Catalog Part 600, especially 
for the Gas Industry. 


Taylor /nstrument Companies 


ROCHESTER, N. Y., U. S. A. 


Taylor Instrument Companies of Canada, Ltd., Toronto 


New York Chicago Boston 


Philadelphia Pittsburgh Cleveland Los Angeles 


Indianapolis San Francisco St. Louis Cincinnati Tulsa Detroit Atlanta Minneapolis 


Manufacturing Distributors in Great Britain: 


Short &. Mason Ltd., London 
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U.S. de Lavaud Pipe 


During the past eight years, more than 
10,000 miles of deLavaud Pipe have 
been specified by engineers and contrac- 
tors in cities throughout the country. 


DeLavaud Pipe is light in weight; easy 
to cut and tap. And tests have proved that 
it is at least 25% stronger than good pit 
cast pipe. 


The deLavaud Handbook gives com- 
plete details and specifications. For free 
copy address: United States Pipe and 
Foundry Co., Burlington, N. J. 


Sales offices located in the following 
cities: New York, Philadelphia, Pittsburgh, 
Cleveland, Buffalo, Chicago, Dallas, 
Birmingham, Kansas City, Minneapolis, 


Seattle, San Francisco, Los Angeles. 


case Gino | 


Our pipe bears the “Q-check” trademark of 
The Cast Iron Pipe Research Association 





Illustration shows the deLavaud machine in action. 
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In 1876 


Cincinnati laid Cast Iron 
Gas Mains which are still in use 
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In 1876, when the latest type of railroad locomotive 
came to a wheezing halt at the Cincinnati station, there 
were doubtless many among the cinder-laden passengers who 
exclaimed over the marvels of railroad transportation. 


But today, when stream-lined giants of mighty power 
whisk 14-car trains at space-annihilating speed, we complain 
if the road bed jiggles the coffee in our cup. 


Just as the demand for greater efficiency in railroad 
transportation has increased, so has the demand for better 
gas service increased. And the gas industry has kept step 
with the modern demand. Therefore, it becomes a note- 
worthy tribute to cast iron mains, when in many leading 
cities, we find original cast iron pipes, some laid nearly a 
century ago, still meeting the exacting demands of 1931. 
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... naturally, Cincinnati specifies 


Cast Iron Gas Mains TODAY 


Unquestionably, the cast iron mains laid 50 or 
more years ago were of remarkable quality. But, 
during the generations of their service, many ad- 
vances have taken place in foundry practice. And, 
it is certain that today’s cast iron pipe is capable 
of establishing even greater records of service. 


Today’s cast iron pipe is produced by efhcient 
modern machinery. The quality of the metal 
itself is guarded by scientific laboratory control. 
Pressure tests and hammer tests further assure the 
strength and uniformity of every length. Cast iron 
gas mains being made today are entirely in keep- 
ing with today’s idea of gas line efhciency and 
higher pressures. 


For further information regarding the advan- 
tages of specifying modern cast iron pipe for 
modern gas mains as well as for water, and sewer 
lines, road culverts and industrial needs, address 
The Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Research Engineer, 309 Peoples 
Gas Building, Chicago, III. 


CAST TRON PIPE 





Efficient mechanical joints for cast 
iron gas mains are now in use and 
obtainable for high-pressure gas 


distribution. 


Cast iron pipe bearing the ‘‘Q-check’’ trade 
mark is obtainable from the following leadi~g 
pipe founders: Alabama Pipe Company, 
Anniston, Ala.; American Cast Iron Pipe 
Company, Birmingham, Ala.; James 
B. Clow & Sons, 219 N. Talman Avenue, 
Chicago, Ill.; Donaldson Iron Company, 
Emaus, Pa.; Glamorgan Pipe and Foundry 
Company, Lynchburg, Va.; Lynchburg 
Foundry Company, Lynchburg, Va. ; National 
Cast Iron Pipe Company, Birmingham, Ala. ; 
United States Pipe and Foundry Company, 
Burlington, N. J.; Warren Foundry and 
Pipe Company, 11 Broadway, New York, 





Reg. Trade Mark 


The *Q-check” symbol shown above has 
been adopted as the trademark of The 
Cast lron Pipe Research Association, 
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These 20-inch mains of the Philadeiphia 
Gas Works Company cross a downtown sub- 
way of the Pennsylvania Railroad. Here 
vibration and strains must be reckoned 
with. Although welded at the joints, extra 
protection was considered desirable and 
each joint is also Dresser Coupled over the 
welds for safety’s sake. 


Sess 


eh ng 


prereset aR NO 


Where circumstances demand utmost secur- 
ity, well advised users rely on Dresser 
Couplings. 


S. R. DRESSER MFG. COMPANY 
+ BRADFORD PENNSYLVANIA 
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This 


and USES of- | Booklet 
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Properties 


—tells all about 
ROMEPATCH 


HE MULTI-BOND CHROME CEme 





200 Ibs. net wt.—212 Ibs. gross ¥t. 


The “Dry” Multi-bond 
CHROME ORE CEMENT 





Distributed by 


E. J. Lavino ann COMPANY 
x ‘REFRACTORIES DIVISION oa 
= MAGNESITE ano SILICA ——— 
euur't BuILOING PriADE LPH! ; 











— 
Manufactured by the 


Pioneers in Chrome Refractories 


Just to show you how interesting this 
little BOOKLET “really is,”’—here 
are a few of the very brief chapter 
headings: 

Hace 5 Utes c- & Brushed Coatings of Kromepatch. 
was ore Sams, hing i Mpa" Rone 
Kromepatch in the Blast Furnace. patch containers and storage. 

Dipped Joints of Kromepatch. Krome- 
patch in the Boiler Furnace. Troweled Use the Coupon and secure your Copy 
Joints of Kromepatch. Sprayed or of this Booklet 





Shipped in Steel Drums 200 Ibs. Net Wt., 212 Ibs. Gross Wt. 





Kromepatch is a “Properly Prepared” Dry 
Chrome Ore Cement 











Lay Furnace Brick in Kromepatch and “Prolong 
the Service Life of Your Refractory Linings.” 


Distributors in Principal Cities 


E.J.LAVINO AND COMPANY 


REFRACTORIES DIVISION 
CHROME, MAGNESITE AND SILICA REFRACTORIES 
BULLITT BUILDING PHILADELPHIA 


“Pioneers in Chrome Refractories’ 


E. J. Lavino and Company, Bullitt Building, Philadelphia, Pa. 
Gentlemen: Please send me a copy of your booklet 1-17-16 regarding KROMEPATCH. 


BN oe, Boe ek ee ee 
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CANNOT TAKE PLACE WITH COLONIAL 
METER RE-CHROME LEATHER 


At equivalent to five hundred years of actual service has been made, 
which proved conclusively Re-chrome Leather is superior in every way 
for Meter Diaphragms. It proved that Re-chrome solves and controls the 
most stubborn operating conditions. 

Colonial Re-chrome has many proven advantages over bark tanned leather. 
Re-chrome tannage produces a more flexible-thinner-moisture resisting 
leather which cannot be washed out and having large strong fibers possessing 
greater strength. 

Today when gas engineers consider meter leather they think in terms of 
Colonial Re-Chrome leather, because it lasts longer. 


COLONIAL 
METER LEATHER 


BESSE, OSBORN & ODELL, INC. 


51 SOUTH STREET . BOSTON, MASS. 
W. A. Smith—G. Norman Bankart, Representatives 177 William St., New York 
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For Economical 
Production of 


Coke and Gas 


use the coals that America's greatest 

















producers have specified for years ona 








basis of proven worth and performance. 
Criterion...Admiralty...Stonega...Roda 


...and Crozer...are of particular interest 











to the Gas and Cookingindustry because 





iv they best meet those industries’ partic- 


ular needs! 














GENERAL 
COAL CO. 


PHILADELPHIA 


Boston, Charlotte, N. C., Detroit, 
Charleston, S.C., Cincinnati, NewYork, 
Pittsburgh, Buffalo, N. Y., Irwin, Pa., 
Bluefield, W.Va. 
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PIPE CUTTERS K 
Cuts 4” to 12” ‘ 
Pipe y 















Sulky 
Derricks 
1 to 7 Ton 
Capacity 


Catalog 14H 


on Request 


Lead Melting Furnaces 
200 to 800 Ib. capacity 
Oil or Wood Burners 

on Legs or Wheels 








High speed 
trailer 
Tool Carts 






JOSEPH G. POLLARD CO., INC. 





Western Warehouse: Main Office & Factory 
1749 West Lake Street 142 Ashland Place 
Chicago, IIl. Brooklyn, N. Y. 


Canadian Distributors Francis Hanken & Co., Ltd., 2028 Union Ave., Montreal 
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Mr. Special Correspondent’ 
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(your article 
exactly describes 
our experiences 


here at Acipco) 


— the early days, the impetuous 
desire to build cheap and show a 

profit on the investment before 
the wells went dry, overshadowed any 
thought of building beyond the imme- 
diate future . . . (Today, however) 
the natural gas companies are organized 
on the highest plane and building for 
permanence, and with consideration to 
making operating profits rather than on 




















the promotion and sale of properties 

Cast iron pipe is now being used by many 
manufactured gas properties where the pressures 
are as high as 80 pounds and by natural gas prop- 
erties where pressures are 200 pounds . . . Not 
only has a satisfactory joint been developed, but 
cast iron pipe made by the centrifugal method 
has been developed that produces a material very 
much superior to pit cast pipe. The centrifugal 
process pipe is free from all blow holes, slag in- 
clusions and other defects that castings from other 
processes are subject to.”—(American Gas Jour- 


nal, October, 1930, issue) 
7 7 7 


These are familiar words to us here 
at Acipco. The policy of gas operat- 
ing and holding companies has been 
definitely reflected in the increased 
demand for Doublex Simplex Pipe. 


AMERICAN CAST IRON PIPE COMPANY feenss a 


SAN FRANCISCO NEW YORK CITY MINNEAPOLIS LOS ANGELES DETROIT 
DALLAS CHICAGO KANSAS CITY CLEVELAND SEATTLE 

























4200-foot installation 8-inch Mono-Cast Doublex Simplex 

Pipe at Pittsburgh, Pa. Over 30 per cent of the largest 

gas. companies are now using cast iron pipe for high- 
pressure mains. 


Doublex Simplex is a_ high-pressure 
cast iron pipe, made by the famous 
Mono-Cast centrifugal method, possess- 
ing those desirable characteristics men- 
tioned in the article quoted aboye. It is 
equipped with the Doublex Simplex 
Joint—a stuffing box type which will 
stand as high as 600 pounds pressure! 
Exhaustively tested and approved by im- 
partial authorities. Thousands of feet 
now in service; thousands more on 
order. May we send you detailed descrip- 
tion, specifications, prices, etc? Address 
your inquiry to nearest Acipco office. 
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O one knows how the roulette wheel will stop next—(or at least 
they shouldn’t know). But one thing is sure—over a long period 
of trials it will stop an equal number of times in every position. 





And the law of averages distributes the stops on the Darling revolving 
gate discs in the same way. Every time the gate is closed the disc is 
in a different position—which affords a 360° wearing surface—hence 
—a greatly extended valve life. 








But what really creates this true disc and seat contact is the perfectly 
plain interior construction, free from ribs and irregular shapes with 
no pockets for collecting scale and dirt that can cause the parts to 
stick and jam in operation. 
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The Darling Forged Steel Valves afford producers a safe valve where 
pressure is extremely high or unknown. The Darval Semi-steel valve 
provides long service for all general uses, both low and high pressures. 


DARLING VALVE & MFG. CO. 


Williamsport, Pa. 
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New York Los Angeles Oklahoma City Houston 
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End Gate Valve, Dar-a-loy 
trimmed. 
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Study this 
tank battery 
connection — 
Victaulie 
Coupled 


Ohio Oil Company eliminates the 
tedious features of pipe fittings by 
using Victaulic Pipe Fittings and 
Victaulic Couplings. If your lay-out 
does not line up exactly, what’s the 
difference ?—“Slap on” the Victaulic 
and let its tolerance and flexibility 
do the rest. A Victaulic Fitting will 
swivel in the Victaulic Couplings 
through 360 degrees and will be tight 
in any position. If your tank settles, 














the couplings still remain tight. 


wo 





VICTAULIC 
DISTRIBUTORS 


HANLON - WATERS, INC. 
Tulsa, Oklahoma 
BELL & GOSSETT CO. 
Chicago, Ill. 

R. J. CROZIER CO. f 
Philadelphia, Penn. é 


, * * * 



























Victaulic Couplings are available in all 
sizes from 3/," up for vacuum and pressure 
—for steel, wrought-iron and cast-iron 
pipe. Mail coupon below for descriptive 







McJUNKIN SUPPLY CO.” “ at c bulletin. 
Charleston, West Virginia For every joint on 
‘Seattle, Washington nb VICTAULIC COMPANY OF AMERICA 
CASE HARDENING SERVICE CO. SS , 
Cleveland, Ohio y P 26 Broadway New York 


DUCOMMUN CORPORATION 
Los Angeles, California 
INDUSTRIAL SUPPLY CO. 
Salt Lake City, Utah 
JOY & COX INCORPORATED 
Denver, Colorado 
NEVILLE & CLEARY, INC. 
Atlanta, Georgia 
PITTSBURGH SUPPLY CO. 
Pittsburgh, Penn. 
MERRITT M. STONE CO, 
St. Louis, Missouri 
F. S. VAN BERGEN 
Minneapolis, Minn. 
VIRGINIA ENGINEERING CO. 
Richmond, Virginia 


A. B. CAREY VICTAULIC, COMPANY OF AMERICA 


FLEXIBLE LEAK-PROOF 


ICTAULIC 


GEG.Y.6.PAT OFF. 


PIPE COUPLINGS 








Mexico, D. F. 26 Broadway Sew Yask nN cncdusnsncinsseiaiimileiantiamabiiisipeetipaniy ecatnntnnanbictepaptinaaniadiniiananaiaiel 
Cc. H. ELSTNER . 
Monterrey, N. L. Mexico jy ICTAULIC 


VICTAULIC COMPANY Please send me No. 7 IIR caccegucincsitcnminasiiitiimes 
OF CANADA, LTD. BULLETIN 
Toronto, Ontario, Canada 


FOR OIL, GAS, WATER, SEWAGE, COMPRESSED AIR, ETC. 
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SHEPHERD 
Gas Analysis Apparatus 


for 
Exact or Technical Analysis of Gas Mix- 


tures by Combustion and Absorption. 





A notable contribution by the. 
Bureau of Standards to gas chem- 
istry—the culmination of develop- 
ments over a number of years by 
several Bureau of Standards 
Scientists. 








The above Apparatus and Method 
was described by Martin Shep- 
herd in the January Issue of the 
Bureau of Standards Journal of 
Research. 





We urge Gas Chemists to investi- 
gate. 


To those interested we will cheer- 
fully forward reprints of the 


paper. 














THE SHEPHERD GAS ANALYSIS APPARATUS is the most highly re- 
fined and perfected apparatus for analysis of gas mixtures brought to our atten- 
tion to date. It offers Extreme Accuracy, Greater Speed and Simpler and 
Easier Manipulation. 


The slow combustion method employing a special pipette greatly simplifies the 
determination of combustible gases without the use of a combustion furnace. 


Pressure balance is indicated Automatically. 


A limited number of apparatus of officially approved design and workmanship in 
stock. 


Write for further particulars. 


EIMER & AMEND 


EST. 1851 INC. 1897 





HEADQUARTERS FOR LABORATORY APPARATUS AND CHEMICAL REAGENTS 
Third Avenue, 18th to 19th Streets NEW YORK, N. Y. 
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clean-cut pipe that cuts cleanly! That’s 

McWANE. It is one of the good old-fashioned 

qualities that McWane casting processes (in 
green sand) retain when they produce cast iron gas pipe that is strictly 
sand-cast. 


Straightness and uniformity, smoothness of walls, bells, and spigots, are 
of paramount importance in making cast iron gas pipe. In McWane gas 
pipe they are outstanding features. 


In addition, McWane gas pipe has strength—30,000 lbs. average tensile; 
2,600 Ibs. average transverse. It is modern in its weights, yet old-fashioned 
in the ease and sureness with which it can be cut and tapped, as shown 


above. 
Sizes, 114 through 12 inches. Standard lengths. Fittings. 


apt POURED SIMULTA, 
MEWANE << ~ 
CAST IRON £2 a 

PIPE CO. 
BIRMINGHAM 












~ oo it did/ 


will CUT wonderfully 








VARIOUS TYPES 
McWane gas pipe is adapted 
to various types of trench-made 
jointing, being furnished plain 
ends, Bell and spigot, threaded, 
or cast for special forms ot 
joints. 


McWANE HIGH-PREsS- 
SURE GAS JOINTS 


McWane recess-threaded 
(without couplings) and Flex 
pan expansion joints enable gas 
companies to use rust-resisting 
cast iron pipe and gain high- 
pressure joints that are sure, 
simple, and economical. Write 
for McWane Gas Joints folder. 











208 S. La Salle Strect 149 W. 2nd South Street 1807 Santa Fe Bldg. 
CHICAGO SALT LAKE CITY DALLAS SAN FRANCISCO 
226 Continental Oil Bidg., DENVER 611 Spalding 
1006 Grand Avenue, KANSAS CITY 123 8S. Broad 


PACIFIC 


aa STATES 
ABENINSINAEREELED CAST IRON 
U PIPE CO. 

PROVO, UTAH 


111 Sutter Street 417 S. Hill Street 


LOS ANGELES 
Bldg VORTLAND, ORE 


Street, PHILADELPHIA 
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LOU ETTULDECUA ELLE 


| DENSERS 


Steel Condensers for fresh 
water. Cast Iron Condensers 
for salt water. Circular, Rec- 
tangular or Oval Condensers, 
with uni or multi-flow gas 
passages, built to any capac- 
ity. 
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The Bartlett Hayward Com- 
pany, with broad engineer- 
ing experience has_ the 
facilities to design, fabricate 
and erect condensers for a 
wide range of capacities, 
pressures and services. 









Carburetted Water Fresh Water 































Gas Plants Condensers 
Blue Water B. H. Co. Vertical 
By-Product Plants Serubbers 
DeBrouwser (Feld Type) 
Charging and B. H. Co. 
Discharging (Genter Type) 
Machines Thickener 
Vertical Waste Steel Tanks 
Heat Boilers B. H. Co. Westling 
Purifiers 


Valve 


Ce | Boltimore~“COMPAN Y ‘NewYork | 
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Behind the Scenes 


N THE MIND’S EYE of the layman, to 

mention nothing of a not inconsider- 
able number of gas men, it is an intrigu- 
ing spectacle to view the bringing of gas 
to their hearth from vast distances. Par- 
ticularly is this so with natural gas. Far 
off is a derrick from beneath which a mere 
earth pore delivers its mobile fuel to a 
relatively slender pipe line which twists 
and turns its way cityward to feed heat 
to hungry furnaces and to supply thermal 
energy to domestic users. Then too, 
within the city gates a network of large 
and small pipes, supplemented by various 
regulators, valves and the like, contribute 
to the rounding out of the picture. 


A worthwhile show to speculate on, one 
might opine, but what is behind the 
scenes; what are the “props,” so to speak, 
that contribute so materially to its ulti- 
mate success? 


First, never before were such high-grade 
distribution brains required. No longer 
will it suffice to plan pipe lines and their 
accessories by rule of thumb. No longer 
will the gas industry tolerate lines made 
too large in order that one will be sure 
that they will carry sufficient gas. 


Next, the most modern and economical 
mechanical contrivances must be judici- 
ously selected in order to speed up the lay- 
ing of pipe. 

Then too, leakage being something not 
to be countenanced, the sections must be 





made bottle tight by way of welding and 
highly developed couplings. 


Further, it is necessary that the pipe be 
insured against premature corrosion by 
means of being coated or wrapped with 
materials of an anti-corrosion nature. 


Lastly, a scientific study of pressure 
regulation and control must be the never- 
ending task of your up-to-the-minute 
distribution engineer. 


These and many other attendant con- 
siderations are matters the distribution 
man must master in order to complete the 
picture of gas scientifically carried to the 
points of utilization. And, so interrelated 
is the subject, that the manufactured and 
natural gas man alike must be posted on 
all of these points. And, regarding the in- 
terrelation of the art of distributing gas, 
it is a fact that the natural gas man has 
supplied many good ideas to his manufac- 
tured gas brother and vice versa. 


During the present Distribution Confer- 
ence in Cincinnati it will increasingly be 
brought home to those in attendance that 
gas distribution has definitely entered an 
era of sound engineering investigation and 
achievement. More, they will appreciate 
that much remains to be accomplished. In 
other words, in all modesty we admit that 
we are at last doing a good distribution 
job. But, we know that work is going on 
behind the scenes that will guarantee a 
still better job. 
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Pleasing the Public 
Is Part of the Job 


ECENTLY one of our utility acquaintances was 
complaining regarding the treatment given a con- 
temporary in another concern. The substance 

of his claim was that a very able operating executive had 
been transferred to other work which had relatively 
little future, simply because of public disfavor. The 
whole situation, on further inquiry, developed points 
worthy of consideration by many utility men. 

The demoted executive, for his transfer was really a 
demotion, had been unable to sense public wishes and 
conform his plans and policies accordingly. Apparently 
he had been very efficient by means which created from 
time to time unnecessary and unwarranted public an- 
tagonism. We are inclined to disagree with our friend 
who criticised the demotion. We cannot learn that it 
was occasioned by any ill advised prejudice of a su- 
perior. It was not the result of momentary ill humor, 
making the transferred man “the goat’ ’for a single 
troublesome situation. It was apparently rather the 
mature judgment growing out of a constantly recurring 
difficulty occasioned largely, if not wholly, by faulty 
spirit in public relations. 


We wonder if it is not fair to make the generalization 
that pleasing the public is always an essential part of 
a utility man’s job. In fact, we would go so far as to 
say that it is an essential part of any business man’s job 
whenever his business in any way touches the public or 
is affected even by public whim or fancy. In these days 
of keen competition it is more than true that the public 
wish. as well as public welfare, must be served. 


——+* 


New Opportunity to Gain 
Well-Trained Employees 


WELL-TRAINED member of a gas company 

staff, whether in office, works, or some division 

of the field service, is a better cooperator, a bet- 
ter public servant, and a very valuable member of a cor- 
porate organization. All too frequently men and women 
of large capacity do not realize to the full their oppor- 
tunity in the gas industry for want of acquaintance 
with the mere fundamentals of the business. Now 
there is presented a new opportunity to individual work- 
ers and to company managements to correct such situ- 
ation. 


Rutgers University has prepared in cooperation with 
American Gas Association a well organized, compre- 
hensive, and yet absolutely practical scheme for home 
Study and supervised instruction of staff people. The 
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cost of the course of study and the time required for 
its pursuance are very reasonable. The results will be 
of great value to the individual pursuing such course 
and to the company with which he is engaged. 


The author of the two small text books used for 
this course, Mr. Charles E. Reinicker, has had pe- 
culiarly good training to fit him as an author of the 
handbooks. He has personally been in contact with 
every division of gas-company activity and writes with 
a background of 20 years of practical experience with 
the problems of the business. His material is presented 
in a simple straightforward style that will make the 
study of the course easy, even for those that have no 
background whatsoever in technical training. With the 
cooperation of his various associates and with the 
A.G.A. members participating in the drafting of the 
work there has been prepared material that is thor- 
oughly dependable, strictly up to date, and sufficiently 
comprehensive to cover all important divisions of gas- 
company operations. 


It appears that this work will have its greatest use- 
fulness and the course its widest acceptance if a sub- 
stantial number of companies will cooperate with their 
staff people in arranging for registration and participa- 
tion in the course. It will be an excellent idea for 
mangements to offer to pay a half or more of the cost 
of the course, possibly gaging their percentage of pay- 
ment according to the rating obtained by the student in 
pursuance of his studies. Each local group will find 
obvious and easy ways in which to arrange such co- 
operative financing for the course, which may be carried 
to completion at a very nominal cost per person enroll- 


ing. 


In another way company managements may cooperate 
effectively. They may establish classes either at the 
company headquarters or at various convenient points 
in their communities where members of the staff taking 
the course may meet together for consultation with some 
of the more experienced company men, who will answer 
their questions, advise with them regarding their prob- 
lems, and assist in making the course as attractive as it 
may be useful. It appears that the 21 chapters of the 
course can readily be covered in a like number of ses- 
sions. Thus, in any company where an intensive study 
system is desired it will require only two or three months 
to carry out the program. In other places, where con- 
ference once a week is necessary, the period would still 
not be unduly prolonged. 


Registration for the course may be arranged indi- 
vidually or by groups at any time suiting the conveni- 
ence of those registering. There is, therefore, no real 
obstacle to the realization of the large benefits of such 
training, except an indifference of the individual or the 
management. | 
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Under the Banner 


of Humanitarianism 


N ANOTHER MONTH we will again have enjoyed 
the leavening influence of Mother’s Day,—a day 
dedicated to one of the mightiest forces for good 

in shaping the destiny of mankind. At this time flowers 
will be worn in profusion, candy will move across the 
sweets shop coun- 
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comfort in the home. It is well to realize that gas 
service during the passing years has declined in cost. 
This is of especial significance when one considers that 
the mother is the first one to feel the effects of a pinched 
purse and the last one to partake of the pleasures of an 
upward turn in the family’s fortunes 

The matter of relieving the aidan from drudgery 

is far-reaching, and a casual inspection of the mortality 


statistics bearing 





ters literally in 


tons, and there will 


rg aw) j 
ee mil 


P&S 


be an _ altogether 
generous show of 
filial emotion. This 
is as it should be, 
but, let us hope 
that such a heart’s 
outpouring will not 
resolve itself into.a 
mere perfunctory 

but 
rather stand as the 
hall-m ark 


practice to be quiet- 


gesture will 





of a 











ly followed out 


on childbirth will 
remind us in grati- 
fying fashion that 


toil and worry 


saved during the 


precarious months 
preceding the 
bringing of future 
generations into 
the world unques- 
tionably makes for 
general happiness 
and _ guarantees 
race stamina of the 


highest sort. 








during the entire 


Research will lead us 


into more 
year. 


As most of us look back across the span of our ex- 


istence there ever shines out, even in the most sordid, 


lives, the bright flame of the mother’s constancy and sac- 
rifice. In such a moment of reflection happy is the in- 
dividual or institution who has contributed some ponder- 
able effort and service toward alleviating her responsi- 
bilities and easing her burden. 

In this connection our own gas industry can be par- 
doned in the show of a modicum of pride by way of its 
consummated desire to lighten housework and thereby 


contribute greatly to the mother’s richly merited ease 
and comfort. Thus, for more than a century we have 


brought light in dark places ; we have banished drudgery 
from the kitchen; we have which 
concerns the mother more than anyone else,—by way of 
a constant supply of hot water and the automatic gas 
househeating furnace; with the incinerator we 


cleared the cluttered sidewalk and have thereby tidied 
up her castle, home. And we will go to still greater 


lengths, for around a definitely oriented corner comes 
housecooling to conquer one of the last outposts of dis- 


advanced hygiene— 


have 


profitable fields of gas utilization 


Gas companies 
throughout the 
country will doubt- 
less tie-in their efforts with Mother’s Day and due con- 
sideration will be given this happy period by way of ap- 
propriate window displays. In this regard it would 
seem fitting that window displays refrain from placing 
too much emphasis on the appliance itself along the line 
Indeed, 
it might be desirable to eliminate the appliance entirely 
and build the display around some such slogan as, “The 
Gas Industry is happy to do its bit in alleviating the daily 
Then, on a neat card could be listed 


of giving it a prominent place in the window. 


grind of mother.” 
the many appliances contributing to the banishment of 
drudgery. 

The gas industry by the very nature of its business is 
dedicated to the solicitous well-being of the mother. 
Hand in hand with her it strides forward under the ban- 
ner of humanitarianism. Her grateful acknowledg- 
ment of this cooperation is a reward par excellence; a 
payment for service which far transcends financial re- 


muneration. 
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Field Measurement 
of the 


Corrosiveness 


of Soils 


HE character of a soil to a large extent deter- 
mines the rate of its corrosive action on a gas 
pipe line. Hence it becomes important to be 
able to measure quickly and accurately this char- 
acteristic of the soil when a new line is being installed. 
An extended field investigation of the National Bureau 
of Standards has resulted in the development of appa- 
ratus and the formulation of a test procedure which en- 
ables distribution men to carry out such tests simply by 
measuring the electrical resistivity of most types of soil. 





Relation between Con- 
aition of Pipe and Sov 
Resistivity 
Tests along ine faid in 
1924 ‘nade at depth eauva/l 
to depth of pipe 
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1210 1220 4230 
STATIONS ALONG PIPELINE 


Example of variation in earth resistivity along a pipe line. 
Examinations show the pipe to be pitted in the soils of low 
resistivity and good to excellent in the soils of higher resistivity 


The field investigation of the Bureau has included a 
study of the condition of a number of pipe lines which 
have been in place for several years. There seems to 
have been established a sort of three-cornered relation- 
ship between conductivity of the soil, the electrical cur- 
rents which collect on and flow from the pipe lines, and 
the rate of corrosion of the pipe. Galvanic currents seem 
to accumulate gradually along the pipe in areas where 
the soil is of normal or high resistivity and to discharge 
in areas where the soil is of low resistivity, of course 
with attendant rapid corrosion. Apparently soils having 
a resistivity below 500 to 800 ohm-centimeters are likely 
to cause the most serious pitting of a bare pipe within a 


American Gas Journal—A pril, .1931 


Operator using apparatus in field 


short time. Hence the identification of the highly con- 
ducting soil areas, “hot spots” as they are known to 
pipe-line men, is of great importance. Such identifica- 
tion is quickly and accurately made for a large majority 
of soil types with the Shepherd earth-resistivity meter, 
a development of the Bureau of Standards soil corrosion 
staff. 

This apparatus is of extreme simplicity, as is evident 
from the illustration. It consists of two metal electrodes 
in the form of canes, which are coated except on their 
tips with an insulating molded Bakelite sheath. Press- 








Shepherd Earth-Resistivity Meter 


ing these canes into the earth at the point where an ob- 
servation is to be made permits measurement of the 
soil resistivity by a simple direct-current test. The re- 
sistivity, expressed in ohm-centimeters, can be read 
directly from the indicating instrument dial on the 
handle of one of the canes. 

When making field measurements it is essential to 
work only in the soil when it is not too dry, but such 
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condition is not difficult to observe, because any ordinary 
soil which is damp enough to pack in the hand will 
usually indicate nearly its full conductivity under such 
measurement. By boring auger holes into the soil to 
any desired depth and using longer canes, measurements 
may be taken at distances below the surface correspond- 
ing to the depth at which the pipe is to be buried. 
difficulties encountered in 
measuring electrical resistivity of soils with direct- 


Polarization normally 
current methods are overcome by having the cathode, 
or negative electrode, of much larger area than the 
3y this means the current density on the cathode 
is so reduced that polarization effects are negligible 
within the short time during which the circuit is closed 
for each observation. 


anode. 


The Shepherd earth-resistivity meter of a type con- 


Comparative Costs of Transmitting 
Gaseous & Electrical Energies 


N view of the fact that large amounts of energy in 

the form of natural gas are being transmitted over 
long distances, it is interesting to compare the cost of 
the transmission of energy in the form of high pres- 
sure natural gas with the cost of transmission of energy 
in the form of electricity at high voltage. 

For purposes of such a comparison there are here 
set forth the direct operating and fixed charges on a 
double circuit steel tower electric transmission line, not 
including generating plant or substations, operating at 
220,000 volts, having a tower line length of 262 miles 
with a maximum transmission capacity of 284,400 kilo- 
watts and the same charges on a 22” and 20” welded 
steel natural gas transmission line, not including gath- 
ering lines or compressor stations, operating at an in- 
take pressure of 400 Ibs. per square inch, having a 
total length of 283 miles with a maximum transmis- 
sion capacity of 75,000,000 cubic feet per day of 1,- 
150 B.t.p. natural gas. Both of these lines are actual 
installations in California. 

In both cases the life of the line is taken as 33 years 
and the depreciation annuity is calculated on the six per 
cent sinking fund basis. Also, in both cases the re- 
turn on the investment is taken at seven and one-half 
per cent. 
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forming to the Bureau of Standards designs is being 
manufactured and distributed by O. S. Peters, 930 H 
Street, N. W., Washington, D. C. This form includes 
a double-range scale on the instrument, one providing 
for indications from 100 to 500 ohm-centimeters and 
the other from 400 ohm-centimeters up to approximately 
12,000. Thus more precise readings are to be had 
within the range where soils of most corrosive char- 
acter are being tested, and yet the instrument is not 
unduly extended to reach soils of higher resistivity. As 
supplied the instrument is ready calibrated so that no 
calculation or correction factor need be applied in its 
field use. The direct-reading instrument is sufficiently 
precise to indicate within all significant limits the soil 
resistivity for the guidance of the engineer who desires 
to determine from such measurement where special 
precautions are needed in the protection of a pipe line. 


From the calculations made upon these basis, it is 
interesting to note that the cost of transmitting one 
million horse-power-hours of energy in the form of gas 
is $65.00, while the cost of transmitting the same 
amount of energy in the form of electricity is almost 
three times as much; namely, $190.00. 


Comparison of Gas and Electric Transmission Costs 


Item Gas Line Electric Line 





22”-20” Dia. 

Welded Steel 

400 lbs. 

283 Miles 

75 Million Cu. Ft 
per day 


Type of Line Double circuit stee] 
Tower 
20 K.V. 
262 Miles 


Pressure—Voltage 
Length of Line 
Max. Line Capacity 
284,400 K. W. 
Ditto - Million H. P. 
Hrs. per year 
Investment 
Operating Charges: 
Maintenance & Op- 
eration 
Depreciation Annuity 
Return on Investment 


12,291.4 
$7 027,395.00 


$ 198,100.00 
73,563.00 
527,055,00 

Total $ 798,718.00 

Cost of Transmission 


Per Million H.P. Hrs. $65.00 $190.00 
—C. G. Brown, Gas and Electric Engineer, Railroad Commis- 
ston of the State of California. 


How Consolidated Gas Company of New. York Promotes Safety and Facilitates the night work of its Distribution Department 
by means of Floodlighting 
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IHad to Spend 
$150,000.00 


R. S. McBRIDE 


Consulting Editor, American Gas Journal 


ECENT EXTENSION of long-distance gas and oil pipe lines has created entirely 
new economic problems for the investor as well as for the fuel-using industry. 


Comparatively little accurate scientific information is available on the conse- 
quences of soil corrosion of these pipe lines. A more comprehensive and highly 


It is always a comfortable thing to imagine one’s self 
very powerful. And for the present discussion it is 
convenient to assume that we, the author and the reader 
together, are sufficiently influential in the matter of pipe- 
line construction so that together we may determine poli- 
cies without any question being raised as to their en- 
forcement. Proceeding on that basis, let us see just 
what we should do with the huge sum of money which 
we must appropriate annually for “our” new pipe-line 
construction. For the last year or two, and ‘for the next 
few years, it appears that we should have to build be- 
tween 5,000 and 8,000 miles of such pipe line each year, 
let us say 6,000 miles on the average. The total cost of 
these lines will probably average about $25,000 a mile, 
considering large and small, favorable and unfavorable 
terraine, all averaged together. Thus our annual budget 
is to be about $150,000,000. 


A Lopsided Condition 


In the past we have been spending out of this budget 
very generously for good-quality pipe. We have paid 
whatever necessary for our rights of way and for the con- 
struction and installation of the lines. But we have 
spent comparatively little either to determine where or 
how much corrosion protection is needed or how to apply 
protective coatings if used. Indeed, it is not unfair to 
call us “extremely miserly” in this matter of protection 
of our big investment against destruction by soil cor- 
rosion. 

The most elaborate study of the causes, extent, and 
control of soil-corrosion factors which has ever been 
made in the United States is undoubtedly the one now 
in progress under the auspices of the Bureau of Stand- 
ards in cooperation with a considerable number of 
material-supply companies and with limited support by 
gas-utility and petroleum organizations. On inquiry we 
find that the American Gas Association and the Ameri- 
can Petroleum Institute together are contributing not 
over $16,000 a year to this joint study as at present con- 
stituted. Our slide rule tells us that this represents an 
annual expenditure for national cooperative research on 


accelerated investigation of these problems certainly seems to be warranted. 





pipe protection equal to one hundredth of one per 
cent of the sum being annually invested for new con- 
struction. It does not require any profound thinking to. 
show that so far as this coordinated cooperative study is 
concerned this insurance factor in our annual spending 
is negligibly small. Even though we add all the other 
expenditures made by the more influential groups in the 
pipe-line business, both gas and petroleum, it still re- 
quires several decimal places to express the ratio between 
the expenditure for corrosion prevention and our annual 
investment of new capital. 

We can well reconsider this matter this month to see 
whether the ratio should not be radically changed for 
the coming construction season. 


A Disturbing Factor 


Suppose that we now convene as the finance commit- 
tee of our imagined Super Pipe-Line Corporation. We 
have before us the annual budget for new construction. 
For the lines themselves, neglecting compressor stations, 
gathering and terminal facilities, and other accessory and 
for the moment unimportant equipment, we contemplate 
building approximately 6,000 miles of line this year with 
an average estimated cost presented to us by our engi- 
neers as $25,000 per mile. Under our comfortable as- 
sumption we have ample funds to provide this $150,000,- 
000. In fact, we could readily raise ten per cent more 
if need be; you see our bankers are in quite a generous 
mood because of the low cost of money today. The 
problem looks simple. But when we dig into it we are 
quite disturbed by a report presented to our finance 
committee by one of the able young engineers who has 
been commissioned to inquire regarding protective coat- 
ings and soil corrosion. He tells us the situation some- 
what as follows: 

Present best knowledge indicates that it is extremely 
difficult to judge between the life of different classes of 
pipe. In a few soils cast iron is unquestionably better, in 
others wrought iron, and in still others steel; but by and 
large there is no sweeping generalization that impartial 
technical inquiry will warrant. He repeats to us in ac- 
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curate quotation the statement of one engineer who is 
undoubtedly among the best informed impartial inves- 
tigators; who says, “So far as soil corrosion is con- 
cerned, you might as well pick your kind of pipe with 
your eyes shut.” 

But, we say, “We shall coat the pipe in soils where 
corrosion conditions are bad. Have you figured on 
that ?” 

Our informant then gives us the most disturbing news 
of all. He reports that it is practically impossible at the 
moment to secure agreement between even those who are 
supposedly most expert as to when pipe should be cov- 
ered and when it is unnecessary. Furthermore, if it is 
decided to coat a pipe there is even more controversy 
than ever as to what coating shall be used, how it is to be 
applied, and how much it is worth in place. We demand 
at once to know what can be done about it. The answer 
is that we must wait for considerable further investiga- 
tion, some of it involving extensive laboratory tests, some 
of it dealing with the burial of test specimens in various 
types of soils, some of it involving results of corrosion 
surveys or soil surveys on lines already in use. We ask 
for a summary of this situation and are shocked to learn 
that the answer will probably be available to us five or 
ten years hence, possibly not with entire convincingness 
even then. 


The Facts 


As we sit in our executive session following this report 
we are faced with the following facts: 

1. We must spend between $100,000,000 and $150,- 

000,000 annually for the next five years in order 
to keep up with the economic needs of the country 
for pipe-line service. 
Because of lack of information we have to gamble 
on the life of these pipe lines and expect some of 
them to last not over four to six years, and, on 
the average, probably not over 15 to 20 years 
without considerable maintenance cost unless we 
can devise some effective protective scheme. 

3. Our engineers cannot today give us any convinc- 
ing answer as to the proper protective procedure, 
where such protection is needed according to the 
soils involved, or what is the real value of such 
protection when applied. 

This is not a comfortable situation in which to find our- 
selves, but it represents substantially the actual facts to- 
day with reference to the gas and the petroleum indus- 
tries. 

After a few moments recess to catch our breath, we 
convene about the table, determined to do or die in the 
effort. Our stockholders will not tolerate inaction while 
we wait for a ten-year inquiry. Neither will they be 
content with reckless expenditures made without regard 
to the best available knowledge. And yet they do expect 
us to spend as rapidly as necessary to maintain our pres- 
tige in the field of fuel supply, making every dollar 
count as much as possible, and programming our work 
so that thé risk involved in each year’s expenditure con- 
stantly decreases. The answer then seems to be evi- 
dent— 

We must appropriate generously to speed up the 
acquiring of knowledge so that next year’s spending will 
be subject to less risk than this year’s, and in this year’s 
work we must use the best present knowledge and then 
hope that the judgment of our technical advisors is not 
altogether bad. 

This leads us to the question as to how we can speed 
up an investigation that normally would run for a de- 
cade or more before giving us satisfying and convincing 
data. Without being told, we quickly recognize that 
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multiplying the expenditure on research ten-fold does 
not necessarily multiply the speed in the same ratio. 
But, we argue logically, if we can divert, let us say, only 
one per cent of our present expenditure from actual con- 
struction into investigation as to methods and improve- 
ments we may every year thereafter save many times 
one per cent because of the superior knowledge that 
we shall then have. 


Suggested Procedure 


The finance committee of our super corporation there- 
fore promptly authorizes as its first move the appropria- 
tion for research and investigation of $1,000,000, the 
sole restriction on the appropriation being that those in 
charge shall strive in every way for speed in reaching 
conclusions, sacrificing what would ordinarily be called 
“efficiency” in research for this all-important element of 
time. A later session of our finance committee would 
then probably receive from our director of investigations 
a report along the following general lines: 

We propose to enlarge the coordinated and coopera- 
tive study now being carried out jointly by the Bureau 
of Standards, the American Gas Association, the Amer- 
ican Petroleum Institute, and the suppliers of pipe and 
coating materials. We are organizing at once a technical 
council representing the various groups, on which will 
sit only men interested in doing of research. Sales 
managers, with their proper and yet unavoidable com- 
mercial interests, will be invited to be absent. This 
council has tentatively organized the work in five major 
divisions. Generous allotments will be made for these 
projects as follows: 

(a) Fundamental Corrosion Phenomenon.—This work 
will represent essentially laboratory inquiries to be 
carried out as now projected in several of the best 
equipped research institutions of the country al- 
ready engaged on these projects. In view of the 
fact that such laboratory work on fundamentals 
cannot be greatly accelerated by new funds, it is 
necessary to appropriate only $100,000 of addition- 
al money, and all of this will be used simply to 
speed up and enlarge present investigations and not 
to start radically new inquiries. 

(b) Soil Classification——This study, made in coopera- 
tion with construction and pipe-line companies, will 
take full advantage of all present knowledge avail- 
able in the Federal Government’s Bureau of Chem- 
istry and Soils. However, its main objective will 
be solely to classify soils with reference to their 
corrosive effect on pipe and furnish methods for 
identifying those soils quickly and yet accurately, 
preferably in the field, or alternately with the 
simplest effective laboratory test made on samples 
taken in the field. For this work it is doubtful 
whether more than $50,000 to $100,000 will be 
required. 

(c) Sol Surveys—tThis work will be done altogether 
in the field by parties who will undertake to cor- 
relate the identification methods now known or 
developed in division (b) with the principles and 
characteristics of the soils in the field, and will 
make studies along pipe lines which have been in 
place for some time past or which are to be con- 
structed under our 1931 installation program. 
Each field party working in this division will re- 
quire several men. The parties will be organized 
just as quickly as they can be staffed. Many of 
them will be headed by particularly competent col- 
lege faculty men who can be engaged for the period 
of the summer vacation to work out under co- 
ordinated instructions the studies that are desired. 
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For each such party we allot $5,000 for equipment 
and $20,000 for salaries, traveling, and living ex- 
penses and incidentals. We assume that this will 
cover the entire cost for the head of the party, his 
technical assistants, and the laborers whom we 
must engage to do the heavy manual work in the 
field. The total appropriation in order to provide 
for at least eight such parties throughout the 
United States is $200,000. 

Field Inspections—By making field studies of 
soils, corrosion and coatings on pipe lines 
that have been in place for from three to 
twenty years we hope to get the maximum amount 
of information within the minimum of time. For 
this purpose we shall organize field parties similar 
to those mentioned for the soil surveys. These 
parties with the cooperation of various utility and 
petroleum concerns will go out and uncover, or 
work with companies that are uncovering, pipe 
lines that have been in place for some time. We 
believe that twenty such parties could be profitably 
used, at about $25,000 each for the season, pro- 
vided sufficiently competent staff men can be en- 
gaged to head and man them. Thus we have allot- 
ted half of our entire budget, or $500,000 for this 
part of the undertaking. 

Coating Materials—A small staff, requiring com- 
paratively little money because most of the inves- 
tigation will be done by interested material-supply 
companies, will suffice for this part of our project. 
The purpose of the staff will be to secure an accur- 
ate definition of each type of coating material that 
is commercially available, to agree upon significant 
test methods for measurement of the pertinent 
properties, and to go as far as practicable toward 
the formulation of specifications for the materials 
and the description of adequate methods for the 
application of the materials in the field. $100,000 
will probably suffice for this inquiry during the 
initial budget period. 


Probable Benefits 


On perusal of this five-part plan, we of the finance 
committee want to know what it promises to give us in 
the way of tangible, useful results for 1932 construc- 
tion. We are assured by our engineers that they will 
not guarantee to solve the problem completely during the 
first year. They frankly confess that at least 50 per 
cent, possibly 75 per cent, of their expenditure on field 
inquiries may not have any significant value. And yet 
they give us the following most welcome reassurance: 

“We expect at the end of the first year to be able to 
say certain things rather definitely. Among them: 
“(a) We shall probably be able to define accurately and 

give. methods for quick identification of, many of 
the soils in which certain, if not most, kinds of 
pipe can be placed without coating with the assur- 
ance of a reasonable life expectancy, judged on the 
score of soil corrosion. 

We expect to be able to identify and describe, with 
quickly applicable test methods, a second group of 
soils in which it unquestionably will be necessary 
to apply protective coatings in order to insure life 
greater than four or five years. 

We admit that there will probably be at the end 
of the year a substantial number of soils of doubt- 
ful corrosive characteristic and in which it will not 
be practicable to say with assurance that pipe must 
be coated or that it need not be coated. We are, 
however, hoping that such list would be compara- 
tively small and that each succeeding season of in- 
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vestigation would rapidly reduce the number and 
importance of the soils of such indeterminate cor- 
rosiveness. 

We shall expect to be able to define certain coating 
materials and prescribe methods for their applica- 
tion which will be adequate to insure a good job 
and reasonable life, certainly fifteen years, possibly 
25 years, without failure through soil corrosion, 
even for extremely difficult soil conditions. 

We shall be able to give at the end of the year a 
set of data which for practical commercial pur- 
poses will be substantially correct, enabling each 
subsidiary management to determine for itself 
which soils, except some of the indeterminate class, 
warrant coating of the pipe laid in them based on 
approximately how much the extra cost would be 
for such coating and what, approximately, would 
be the beneficial extension of life to be derived 
therefrom.” 

Going further into this matter our committee learns 
that present best coating practice indicates an approxi- 
mate cost for heavy coatings of some demonstrated value 
not exceeding $2,000 per mile for pipe of substantial 
size. We are told that even in very bad soil conditions 
such an expenditure, representing less than 10 per cent 
increase in the cost of the pipe line, will increase the 
probable life of the pipe from five to at least 15 and pos- 
sibly to 25 years without more than nominal cost for 
repair or replacement, insofar as soil corrosion is con- 
cerned, 

We also learn that if we decide to survey every mile 


‘of pipe-line territory through which we lay transmission 


systems this can be done at very reasonable cost. We 
are told that a single competent field party can be 
equipped for not over $3,000 and that it can survey from 
50 to 100 miles of line terraine per month for each party 
working. Such survey would contemplate investigation 
of soil conditions to a depth of four feet at least every 
hundred feet along the line to be run. In some areas 
where soil characters change rapidly and frequently test 
holes may be placed every 50 feet. Occasionally in very 
uniform soils test holes may not be required at smaller 
intervals than 200 feet. We are told that the probable 
cost of such work when well organized and properly di- 
rected would be between $100 and $200 per mile of line. 
Even with the present limited knowledge available for 
such field parties, it is believed that in at least 60 or 70 
per cent of the cases their findings would be thoroughly 
dependable as a guide as to where coatings are necessary 
and where bare pipe is warranted. 


A Reassuring Outlook 


We ask how much more dependable such surveys, 
costing less than one per cent of the total construction 
expenditure, may be expected to be in another year. The 
head of our research council, who analyzed personally 
every detail of the budget, ventures a guess that in 
nearly 90 per cent of the cases of construction for 1932 
they will be able to tell with certainty whether coating is 
necessary or not. 

And not content with this, we ask how soon he can 
guarantee us 100 per cent certainty. He promptly an- 
swers, “Never.” But he proceeds to qualify this by the 
explanation that for all practical purposes a three to 
five-year program of thorough, comprehensive inquiry 
ought to make the problem of soil corrosion a decidedly 
minor one in the pipe-line industry. That is, indeed, a 
reassuring situation, one in striking contrast with the 
present, in which every appropriation for pipe-line con- 
struction has as one of the two or three major uncer- 
tainties the question as to probable life of the pipe line 
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or the cost for maintenance of the 
line because of soil corrosion. 

As a final act of our adjourned fi- 
nance committee meeting we express 
the appreciation of the Super Pipe 
Line Corporation to the advisory 


council on research. We recognize 
that we have given them funds rather 
generously for their investigations, 
but we believe that diversion of one 
per cent each year for the next few 
years is going to reduce the losses of 
our capital incident to soil corrosion 
by five to ten times this much each 
year after a three-year inquiry has 
been made. 


What’s Ahead in the Light of Ten 
Years’ Progress 


R. JOSEPH H. WILLITS, Professor of Indus- 

try and Director of the Department of Industrial 
Research at the Wharton School, University of Penn- 
sylvania, at a recent meeting of the American Manage- 
ment Association in Niagara Falls selected the follow- 
ing among the points mentioned by him, as the most 
significant development in the field of personnel man- 
agement in the last ten years: 


1. Personal administration has ceased to be the 
“morganatic” wife or a “by-blow” of business 
management and has been built into the structure 
as an integral part of operating business manage- 
ment. 


2. Personnel management and personnel managers 
have tended to become much less evangelical and 
sentimental and more ready to seek for and base 
their ideas and policies upon facts. Personal man- 
agement is in process of becoming a more scientific 
thing. 

3. An increased sensitiveness to the kind of job man- 
agement has been doing has been developing and 
with this a tremendous effort through training to 
improve the quality of management. This has 
been particularly true on the side of training 
executives in personnel. 


4. The psychology of American industry on the sub- 
ject of wages has been changing. The attitude 
which seeks to make wages as high as possible 
rather than as low as possible is one of the most 
promising ideas so-called capitalistic society has 
produced. 

5. The growth of employee stock ownership is of 
great importance. 


6. The development of employee representation and 
union management collaboration means that we 
are starting the development of machinery which 
can make the ideas and policies of management 
come closer to the ideas and policies and feelings 
of the rank and file of workers. 


On the basis of these changes Dr. Willits predicted 
that the most significant development in industry in the 
next ten years would include: 

1. An increasing sense of social responsibility by 
industry,—and perhaps alongside of that,—an in- 
creasing participation by the state in the main- 








After adjournment of our imag- 
inary committee conterence it may 
well be that a number of readers 
will share with the author the ques- 
tion—Why does not the pipe-line in- 
dustry of the United States actually 
do something like that which we 
have above discussed? The figures 
chosen are very close to the prac- 
tical facts. The probable benefits 
are, if anything, minimized in the 
above discussion. The main diffi- 
culty is, who will start this under- 
taking, or whether anyone has the 
vision and the influence to do so. 


tenance and establishment of minimum standards 
in industry. 


2. The attainment of a greater measure of security 
from the hazards of industry and most particu- 
larly from the hazards of old age and unemploy- 
ment. 


Ww 


A shorter working week. 


4. An increasing concentration upon the quality and 
upon the methods of improving the quality of 
executive management and leadership in business. 


5. An increase in research in economic and particu- 
larly industrial relations problems. 


6. A change in the emphasis within industrial psy- 
chology by which greater attention will be devoted 
more directly to an understanding of human be- 
havior in industry through the study of the emo- 
tions. 

—— -—&—— 


The Vicious Circle 


ERE is a French allegory that points a moral 
worth remembering. <A portrait painter sat in his 
favorite cafe sipping wine. His first small bottle fin- 
ished, he was about to order another when his eye fell 
on a headline in the Figaro, “Hard Times Coming,” 
so instead of ordering a second bottle he called for his 
check. 

“Is there anything wrong with the wine?” asked the 
landlord. 

“The wine is good, but I did not order a second bot- 
tle because hard times are coming and we must econo- 
mize,” explained the artist. 

“Hard times?” said the landlord. “Then my wife 
must not order the silk dress we planned, but must take 
one of cotton.” 

“Hard times?” repeated the dressmaker when the or- 


der was cancelled. “This is no time to expand. I 
must not make the improvements I had planned in this 
place.” 

“Hard times, eh?” said the builder when the 


couturiére cancelled the building plans. “Then I can- 
not have my wife’s portrait painted.” So he wrote to 
the artist and cancelled the portrait order. 

After receiving the letter the artist went again to his 
favorite cafe and ordered a small bottle of wine to 
soothe him. On a nearby chair was the paper in which 
he had read of hard times a few days before. He 
picked it up, read more closely, and found that it was 
two years old.—The Kalends, Waverly Press. 















































































































































































































































Showing double random lengths 

of 4° pipe being dipped in Bitu- 

mastic Enamel and whitewashed 

by means of crane with spreader 
boom. 
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Recent Progress in Pipe Protection 


HENRY W. HOUGH 


Wailes Dove-Hermiston Corporation 


ATURE consideration of the present status 
of pipe protection practice leads to three 
important conclusions: (1.) Remarkable 
progress has been made during the past 
few years toward practical solutions of 

various pipe protection problems. (2.) The recent de- 
velopments in this direction have been featured by bet- 
ter and more economical methods for the application 
of proven protective coatings. (3.) While the more 
progressive gas companies have been alert to the ad- 
vantage of adopting these new economy measures, the 
industry at large still has far to go in making practical 
use of the best pipe protection practice available at 
the present time. 

While much thought—and publicity—has been given 
the meritorious research programs undertaken by vari- 
ous associations and agencies concerned with corrosion 
and its prevention, perhaps too little consideration has 
been given to the practical and immediately available 
contributions which have been made by the established 
manufacturers of special coatings adapted for protect- 
ing pipe lines and distribution systems. It is my pur- 
pose to describe some of the more significant steps made 
recently, with the hope that more and more of the re- 
sponsible engineers in the industry will take advan- 
tage of these workable economy measures to alleviate 
their losses from corrosion. 

The background of these recent developments is in- 
teresting and should not be ignored. Following some 
years of theoretical discussion regarding the funda- 
mental phenomenon of soil corrosion, there came a 
brief period of roseate optimism during which conjec- 
ture was rife concerning the prospective development 
of remarkable non-corrosive metals and alloys which 
might prove to be sufficiently cheap for general pipe 
line use. By the time it became clearly evident that 
this panacea would not be available for many years, 
soil corrosion had proved to be so costly that the every- 


day matter of preserving pipe lines was given more at- 
tention. This led, of course, to an investigation and 
wider use of special protective coatings for pipe. 

It must be borne in mind that problems concerning 
the corrosion of steel are much older than the gas in- 
dustry’s worries about the untimely destruction of buried 
pipe. In the marine field, for example, corrosion has 
been a most serious problem since steel first was 
adopted for use in ships and marine structures. 

It happens that the matter of developing special pro- 
tective coatings for the prevention of corrosion in the 
marine field was undertaken by one or more established 
manufacturing concerns more than 70 years ago, in 
England. Engineers have long since established the 
fact that these protective coatings, built up from a se- 
lected coal-tar base and processed under rigid control, 
possess definite and enduring anti-corrosive properties. 

When the protection of steel pipe in distribution sys- 
tems and transmission lines for water, gas and oil be- 
came a matter of great importance, the engineers re- 
sponsible for the construction and maintenance of these 
buried pipe lines were able to turn to the marine field 
for protective coatings which had proved their merit 
over a long period of years. However, in adapting 
these coatings which offered definite protection against 
corrosion, there was the problem of developing a new 
technique suited to the application of coatings to pipe 
for distribution systems and long pipe lines. This new 
set of conditions called for new methods and new equip- 
ment for application. 


Credit Due Distribution Engineers 


Much credit is due gas distribution engineers and the 
engineers of the long established coating manufactur- 
ers for wasting no time in the development of satis- 
factory methods and equipment to meet the need. It 
had been learned years before that the most effective 
anti-corrosive protection for metal surfaces consists of 
a priming coat of a special anti-corrosive solution or 
paint, completed by an application of a thicker coat- 
ing of enamel, applied hot. The two types of coating 
were necessarily compounded from the same basic ma- 
terials, in order to provide a good bond and a homo- 
geneous coating. 
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Applying Bitumastic Enamel to main in storage yard of 
Kansas City Gas Company 


It was not much of a trick to develop sufficiently 
rapid methods for applying the priming coat of solu- 
tion, for that is done by brush or spray in about the 
same way paint is applied to any surface. However, 
it became evident that considerable attention must be 
given to properly cleaning the pipe before applying the 
primer. At one time the task of removing mill-scale, 
light rust, dirt, grease, mill lacquer and other foreign 
matter on the pipe surface presented quite an obstacle 
to rapid and economical application of protective coat- 
ings. 

However, with the co-operation of the pipe mills, the 
manufacturers of special anti-corrosive coatings were 
soon able to effect the elimination of approximately 

% of the cost and effort of this “field cleaning” by 
having the customer specify a mill application or a 
shop coat of the proper priming solution. This prac- 
tice also provided a better means of protecting the new 
pipe while it was in transit and in storage, or while 
strung on the ground along the right-of-way of a pipe 
line. 


Developing Coating Method and Apparatus 


To meet the need for a new method of applying hot 
coatings to pipe of small diameter (small, at least, 
compared with large Water supply lines and the rela- 
tively flat surfaces coated in the marine field), the coat- 
ing manufacturers developed a simple method and ap- 
paratus. The hot coating is poured on the top of the 
pipe and allowed to flow evenly and smoothly down 
the sides, while a canvas or carpet sling is used to 
spread the coating on the under surface of the pipe, 
as shown in one of the illustrations. Under all types 
of conditions prevailing in the gas and oil industries, 
this method has given such satisfactory results that it 
has been considered the standard method of applying 
hot coatings to mains, services and transmission lines. 

Special measures were required for the protection 
of pipe joints and couplings, both on transmission lines 
and in distribution systems. Here, again, the coating 
manufacturers met the need by developing special coat- 
ing compounds possessing the extra elasticity needed 
for protecting joints susceptible to more or less move- 
ment when pipe is in the ground and when it is low- 
ered into the trench. 

Not only special coupling compounds, but also spe- 
cial coating apparatus has been perfected for ac- 
complishing this task quickly and without a waste of 
material. Several types of coupling coaters have been 
used, but a recently improved coater is now being uti- 
lized for distribution system work. This device not 
only provides a better coating job with less waste of 
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enamel, but it is light enough and small enough to 
meet the need for a coater to be used in bell holes 
where working space is necessarily very limited. 

While the methods and apparatus described above 
have successfully served the purpose—if one may judge 
by their widespread adoption—further efforts have been 
instituted year by year to improve application methods 
and further guarantee adequate pipe protection while 
working toward reduced costs. 

Most notable of the recent developments originating 
in the gas industry is the practice of applying bitumas- 
tic enamel by dipping the mains and services at storage 
yards and railroad sidings centrally located. When this 
method is followed, the pipe may first be dipped in a 
trough filled with the priming solution. However, prime 
painting can be accomplished with better results when 
the solution is well brushed out, rather than simply 
dipped. Whether the primer is applied by dip, brush 
or spray, it should be brushed out sufficiently to avoid 
heavy spots, runs, festoons and stalactites on the bot- 
tom of the pipe. No finished coating will endure if 
the primer is not applied properly. 

When using the dipping method, the permanent pro- 
tective coating of enamel is applied by dipping the 
pipe in a trough filled with the hot enamel. This coat- 
ing hardens almost instantly. Frequently the enameled 
pipe is given an additional dip in whitewash for the 
purpose of reflecting the sun’s rays in order to keep the 
black enamel from absorbing heat while pipe is in stor- 
age or strung on the ground before laying-in. 





The commonly used “sling” method for coating 
gas mains and services 


Storage yard dipping has proved to be a more eco- 
nomical method for protecting any substantial amount 
of pipe than the older methods, such as coating with 
slings in the field just before the pipe is lowered into 
the trench. Engineers operating small distributing sys- 
tems, as well as those in charge of larger ones, have 
begun to recognize the economic advantage in adopting 
this system, which provides a more uniform coating with 
less expense for labor and handling and a far better 
chance of getting 100% protection than when pipe is 
coated in the field. 

A particularly interesting dipping installation was 
constructed and put to use recently by the Boston Con- 
solidated Gas Company, at Littleton, Mass. Some 120 
miles of mains and services were dipped at this yard 
and one or two smaller dipping stations. All pipe was 
shop coated with bitumastic solution at the mill, in 
order to avoid the unnecessary expense and trouble of 
field cleaning. The priming coat of the same material 
was applied by brushing. All of the pipe was dipped 
in hot bitumastic enamel, and the mains were given an 
additional dip in whitewash. 

For dipping double-random lengths of 4-inch mains, 
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a crane equipped with a spreader boom was used. The 
crane not only handled the two dipping operations easily 
and quickly, but provided the most economical means 
of moving the coated pipe to an adjacent storage rack 
and piling it in layers awaiting transportation by truck 
to the site of laying. While this type of dipping equip- 
ment gives best results when handling any quantity oi 
double-random lengths of main of this size, the single- 
random lengths of 4-inch pipe can be dipped with ease 
by means of special end fittings, two men on each end 
handling the pipe. ; 


Handling Does Not Damage Coating 


It has also been interesting to note the experience of 
various gas companies and other advocates of storage 
yard dipping, with regard to the handling of coated 
pipe which must be trucked to the site of laying. It 
was felt by some that the coating would not be able to 
withstand the abrasion encountered by pipe during 
movement, transportation and stringing. However, ex- 
perience with many thousands of feet of yard-dipped 
pipe proves that it can be loaded, trucked many miles 


+ 


and unloaded without suffering any material amount 
of damage, provided reasonable precautions are taken 
to keep lengths of coated pipe from forcible contact 
with other lengths. 

Such chipping of the enamel as may result from a 
particularly sharp impact with a metal object (ham- 
mering the coated pipe with wood, such as a 2” by 4” 
does not affect the enamel at all), can easily be touched 
up by daubing the spots with hot enamel, before the 
pipe ‘is lowered in. 

Because no wrapping is used with the enamel, one 
can easily*see the spots that require touching up and 
make the necessary repair. Obviously, this final pre- 
caution would not be feasible were the protective coat- 
ing concealed beneath a wrapping which might not 
show any sign of serious damage to the coating. The 
only type of wrapping that can be used with safety is 
a field wrapping applied just before the pipe goes into 
the trench, and with the hard enamels now being used 
so extensively, the wrap is unnecessary. When laying 
coated pipe in cinder fill or rocky trenches, a loose 
wrap of wood veneer is used with highly satisfactory 
results, but this is seldom necessary. 

The following data showing coating costs by the 
dipping method will be of interest to all gas company 
engineers : 


Dipping Costs at Merrill, Wisconsin. (Merrill Gas Company) 


Labor Cost per Lineal Foot: 2-inch 3-inch 4-inch 
(Includes handling of pipe 
applying primer _ solution 
and dip in Legace 
enamel, digging bell holes 
and daubing joints)......... $.0087 $.0128 $.0172 


Material Costs: 
(Includes solution and bitu- 
mastic enamel, thinners, 
daubers and fuel) ............ 0179 0273 0324 


J, Ry $.0266 $.0401 $.0496 
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Many engineers in the gas industry have been keenly 
interested in the remarkable advances made during the 
past two years in the application of protective coatings 
on the large-diameter natural gas transmission lines 
now being constructed from gas producing districts to 
far-away markets. Interest has centered in the use 
of the patented rolling rigs, upon which multiple lengths 
of the large pipe are mounted and revolved while work- 
men walking beside the revolving pipe pour and spread 
the hot enamel. 

Rolling rigs for coating mains in storage yards have 
been proved highly successful, working on pipe as small 
as six inches in diameter, and in some instances even 
smaller. Those who have seen the progress of this 
operation in storage yards now use rolling rigs for 
coating mains of the larger size express amazement at 
the speed and perfection of the coating operation. This 
development offers an extremely rapid and economical 
means of coating mains of a size somewhat too heavy 
for coating by the dipping method, and no doubt will 
be included in the up-to-date storage yard along with 
the dip tanks for coating smaller mains and services. 
Here is real progress! 

The foregoing description of some of the past, pres- 
ent and possibly future trends in pipe protection prac- 
tice deal with matters of importance because of their 
immediate and practical value to the gas industry. How- 
ever, there is also need for giving our attention and 
support to the far-seeing research programs now well 


under way through various co-operative agencies in- 


terested in soil corrosion and its prevention. Interest 
just now is centered in the comparative tests of pipe 
coatings, being made under the capable direction of 
Dr. Scott Ewing. 


Experimental Specimens 


Shortly after this article appears, at least a prelim- 
inary report will be made showing the results of the 
first nine months of burial for the numerous coating 
materials now being tested in pits located in many parts 
of the country. The rating of these coating materials 
in terms of their effectiveness according to various 
standards of measurements, was done at the Bureau of 
Standards recently by three outstanding experts in the 
field of corrosion research: Dr. Ewing, representing 
the American Gas Association; Mr. H..F. Peper, 
representing the American Petroleum Institute, and Mr. 
P, J. Richards representing the Underground Pipe Pro- 
tection Institute. 

The industry awaits with great interest the results 
of these tests, although recognizing that so short a 
period of burial as nine months does not tell a great 
deal, and admitting that the specimens tested probably 
were not coated under the same conditions or subjected 
to the same handling as would be the case in actual pipe 
line work. However, the results will give a reasonably 
reliable criterion as to the relative merits of the prod- 
ucts tested, at least as to their relative effectiveness in 
the test locations. 

Photos courtesy Wailes-Dove Hermiston Corp. 
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Natural Gas Lines take on appearance of Electric Transmission lines throughout the country 


N the mechanical era which obtains extensively in 
this country, and more or less in practically all 
other civilized nations, engineers and engineering 
have played a role of major proportions. The prob- 
lem which they have solved with the aid of science 

is that of production. That this particular problem re- 
ceived their attention first is attributable to the economic 
law of supply and demand, to furnish enough goods 
so none would carry a premium due to scarcity, and 
to keep the general price level within the reach of the 
majority. The secret of attaining any desired volume 
of commodity production is known. 

3ut production alone is not sufficient. Any article 
without place utility is valueless. The market places 
obtain where the consumers are, and not at the source 
of supply. Engineering talent and science have devoted 
much thought and consideration to the second major 
problem, i. e., distribution. Witness the first steam rail- 
road trains that make 10 to 15 miles an hour on strap 
iron fastened to stringers and the electric trains of to- 
day running 90 miles an hour on 120 pound rails. Then 
there is the advance in steamship design that makes pos- 
sible a crossing of the Atlantic Ocean in 4 to 5 days 
instead of nearly as many weeks. For short hauls and 
hauls that are getting to be not so short, there is the 
motor vehicle capable of equaling the speed of an ex- 
press train for passenger service and the load carrying 
capacity of the European railroad wagons. The air, 
too, has been utilized to transport man and his meér- 
chandise in both lighter and heavier than air machines 
at heretofore unheard of speeds over both land and 
water, 








However, great as the advance has been in transpor- 
tation facilities to aid distribution there exist opportu- 
nities for improvements. New methods may be de- 
vised, thanks to our imaginative genius, and the vast 
resources of a great country intelligently applied. In 
the past five years a revolutionary change has been made 
in the long distance transportation of bulk material in 
large quantities that had its inception years ago on a 
much smaller scale. It makes available from the point 
of origin what heretofore was used only locally in com- 
parison. It is the far flung application of a principle 
and a method amplified and improved upon to give 
place utility to commodities that may be so moved. 

In 1821 near Fredonia, N. Y., natural gas was found 
and its nature and usefulness were soon discovered. 
History does not definitely record the fact, but doubt- 
lessly this first known source was made available to a 
number of users by piping the gas to nearby farms and 
then into the city of Fredonia. 

As pools of natural gas were found elsewhere in the 
country, pipe lines were laid to the nearest markets. Ten 
years ago the longest natural gas pipe line had a length 
of 100 miles. This year will witness the completion 
of a line 1,000 miles long. Its capacity will be over 
200 million cubic feet ner day delivered to the Chicago 
industrial district. In 1900 the national annual con- 
sumption of natural gas was only 500 times this quan- 
tity. 

Because of the development of pipe lines in the 
natural gas industry, the oil industry has reawakened 
to the possibilities afforded by the high pressure, large 
capacity lines now available. For years crude oil has 
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been pumped considerable distances from the oil fields 
to the refineries. About two years ago a crude oil line 
was reversed and became a gasoline carrier. It has 
a capacity of 25,000 barrels per day moving gasoline 
from the Atlantic seaboard out to eastern Ohio. In 1930 
four important gasoline trunk pipe lines were started. 
all of which will be completed this year. One of these 
lines alone will handle 65,000 barrels daily. 

The present method of transporting natural gas is 
likely to be revolutionary in other fields so it is worth 
while to become acquainted with the past history of 
this valuable source of energy. Although discovered 
over 100 years ago, natural gas has only been in ex- 
tensive use for the past 50 years. Most of the earlier 
supply came from the Appalachian field in Ohio, west- 
ern Pennsylvania, West Virginia, and Kentucky. The 
wells were drilled to depths of from a few hundred 
to a couple of thousand feet. At one time it was 
thought the field had been practically exhausted but, 
since it is now possible to drill to much greater depths, 
it has been found that only the gas from the shallower 
levels has been drawn off and that more extensive pools 
exist below them. 

Modern drilling machinery has been developed in 
other fields which afford reserves of far greater ca- 
pacity than the Appalachian. Natural gas has been 
used in California for many years and the most recently 
exploited fields are the Buttonwillow, Kettleman Hills 
and Los Angeles Basin. It was discovered in three of 
the southern states almost simultaneously about five 
to ten years ago, and today there are the Amarillo and 
southwestern fields in Texas, the Monroe and Richland 
fields in Louisiana, and enormous pools in Oklahoma. 
Pipe lines distribute gas from all of these fields, and 
in 1928, the last year for which data are available, 
they supplied over 90% of the natural gas consumed as 
itemized below: 


State Millions of Cu. Ft. Per Cent of Total 
Olsighoma ...:...... NG a xcs ware <ais . 205 
eee 2000 ..... 19.2 
ere ee 246,200 15.7 
SE eee 227,800 14.5 
West Virginia ...... 163,000 .. 10.4 
Pennsylvania ...... i See... 6.3 

Seat ae 56,300 .. , : 3.6 


As the amount of the various reserves has been de- 
termined and transportation facilities improved and ex- 
tended, national consumption has grown apace as 
shown below : 


Year Millions per Cu. Ft. 
i ics ans win c tcNee ee 100, 
SS aa 509,000 
I Re ce in of aii 798,000 
re 1,007,000 
de i ie bly tae ae 1,313,000 
aE Se oe eae 1,850,000 


From 1920 to 1925 the average annual increase was 
9.8%, for the next four years it was 11.1%, and in 
1929 about 18%. In ten years the increase has been 
132% compared with 123% increase in the fast grow- 
ing electrical industry. 

Segregating the consumption in the last decade be- 
tween industrial and domestic uses, the increase in 
the proportion devoted to industrial purposes is ap- 
parent. 


Year Industrial Domestic 
OSE Ee ee, Or 36% 
NN tte ng al ia Ne i i i 27% 
NR tle Ea, eas BN ns cs cya te oa cane 22% 
BN ree utes ca Seles aah 80% 20% 
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Further segregation of the consumption in 1928 by 
uses shows the following distribution : 


Industry Per Cent 
I ae ee Ce cee ate ai ek aces Sutras 36.6 
NN RUN ES OS Ne | athe hs ave Wate’. 2 486 SR bae Rie 20.5 
Lnestrinl. extebisenniants.< 6.0.00. oes d See es adice 19.5 
ND OE INO hag ow! ldo. ecc ele dob oie ays baa es 11.2 
SE Re ee ee ee ee eee Pe 7.3 
ee Sie te ee ee ee ee 4.9 


The oil industry used almost 44% of the total. In 
the fields it is used to force the oil out of the ground 
under pressure while the refineries utilize it as fuel. Do- 
mestic uses accounted for the next largest single block 
of gas consumed. It was used for both cooking and 


residence heating, and domestic customers are desirable 


because their demands are not likely to fluctuate widely 
with changes in business conditions which affect the 
consumption of the industrial users. Then too, the 
revenue produced by domestic uses is derived from the 
higher price brackets. 

It has been estimated that in 1930, well over 20,000 
industrial plants used natural gas. It appeals to them 
as a cheap fuel, easy to handle, flexible in control, and 
as presenting certain economic advantages. Steel and 
metallurgical plants and those industries requiring heat 
under perfect and exact control at all times, find it 
more satisfactory than other fuels. It requires no 
storage facilities nor the investment of capital in fuel 
reserves. 

.The carbon black industry at one time was probably 
the largest user of Louisiana natural gas in the exceed- 
ingly wasteful combustion process of the channel plants. 
Conservation measures are rapidly curtailing their ac- 
tivities. 

In 1928 about 10% of the electricity generated in 
the country was produced from natural gas fuel. It 
has been used for almost ten years in California, and 
one of the largest power plants utilizing it is that of 
the Southern California Edison Company at Long 
Beach. Numerous small plants in Texas have used 
natural gas for about as long a period. Probably the 
largest central station using gas exclusively is at Ster- 
lington, Louisiana, in the heart of the Monroe field. 
With the advent of trunk gas lines, power plants far 
from the gas fields now use this cheaper fuel, whereas 
expensive coal was heretofore their only available 
source of heat. 


Economics—The Determining Factor 


Now as to whether or not the construction of a 
natural gas pipe line is justified, only the economics 
of the project can determine. However, there are some 
factors that may be discussed. A long line is not war- 
ranted unless the field shows a probable life of at least 
20 years. The life span can be calculated fairly close- 
ly. When gas sands are first opened a field has a 
certain initial rock pressure. As gas is taken off, the 
rock pressure decreases in relation to the volume with- 
drawn in accordance with the physical law governing 
the interrelation of the pressure and volume of all 
gases. Knowing the volume used and the pressure ob- 
taining before and after this withdrawal, it is easy to 
compute the original volume and, on the basis of a 
predetermined annual drawdown, estimate the life of a 
field. In this manner it has been determined the 


Amarillo field has probably the largest known reserves, 
covering about one million acres of proven gas land 
with a capacity of 300 million cubic feet of gas a day 
tor 70 years or so. 


The Monroe and Richland fields 
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are now delivering about twice this much, at which rate 


they will have a life span of 16 years. Drilling into 
deeper strata reveals more gas sands in these fields, 
so additional reserves may prolong their life. In the 
Appalachian field where experience based on a long 
past history permits of more accurate calculations, a 
life of about 25 years is expected. Doubtless as other 
fields mature, it will be possible to determine their life 
expectancy, but there is always the chance of drilling 
deeper in the present fields and finding new strata ot 
gas sands. Fortunately the wasteful use of gas in 
the producing fields is fast being eliminated through the 
conservation methods adopted by a number of states. 
The amount of withdrawals is also limited to a certain 
percentage of the initial open flow from each individua! 
well. 


Natural Gas Consumption Trends 


On the other hand there must be a market for the 
gas. Statistics have been given showing the growth of 
consumption over a period of years and the wide spread 
distribution of this consumption. The trend of con- 
sumption by all users is upward. Gas companies took 
about 50% more natural gas in 1929 than in 1928. 
Public utility power plants increased their consumption 
by about the same percentage. In 1929, natural gas 
constituted 77% of the total volume of all gas used. 
While production has increased, the market is far from 
the saturation point. Pipe line companies seek to serve 
industries operating continuously day and night as a 
load of this character gives a greater ratio of line use 
to line capacity. 

The spread between field prices of natural gas and 
the amount paid by ultimate consumers covers the cost 
of transportation, including the expense of recompres- 
sion on long lines; maintenance costs on the lines and 
compressor stations; fixed charges on the invested cap- 
ital; corporate overhead and profit. 

Developments in pipe manufacture and line construc- 
tion of comparatively recent years are interesting. The 
first of the long distance lines is that from the Mon- 
roe field across the Mississippi River to Baton Rouge, 
170 miles long, laid down in 1926. It was extended 
90 miles to New Orleans the following year. At that 
time the line pressures were of the order of 350 pounds 
per square inch. Lap welded pipe was used and the 
stresses in the metal of the pipe wall did not exceed 
10,000 pounds per square inch. Today the market af- 
fords better pipe, either seamless steel tubing or electric 
weld pipe that may be stressed from 18,000 to 20,000 


pounds in the wall metal, thus permitting the use of 





45 


800 pounds line pressures in pipe sizes up to 26 inches 
diameter. 

Natural gas contains about 1,000 heat units per cu- 
bic foot, none of which is lost by compressing and 
pumping it through pipe lines and, on a well constructed 
line, there is but a negligible loss in volume due to 
leakage. Natural gas is often wet with gasoline and 
this casing head gasoline is extracted by recovery plants 
located in the fields. From one to four gallons is re- 
moved per thousand cubic feet of gas, decreasing the 
heating value of the gas by as much as 8%. 

There are over 80,000 miles of natural gas pipe lines 
in this country. The map shows the territory covered. 
Oil trunk pipe lines aggregate a greater total mileage, 
but cover about the same sections, the California coast 
from Los Angeles to San Francisco, and the mid-con- 
tinent fields to the Great Lakes and North Atlantic 
states. Gasoline pipe lines are a new development; 
there are only some half dozen or less under construc- 
tion or completed, but they appear in about the same 
territory as the gas and oil lines. Thus it is evident 
a new means of transportation and distribution is at 
hand, sufficiently developed to assume definite form and 
take its place with other agencies for like purposes. 
The railroads recognize this fact, having felt the effect 
of decreased car loadings of crude oil and gasoline to 
say nothing of the loss in coal freight in many sec- 
tions where natural gas is now available as an abund- 
ant and cheap fuel. The National Association of Rail- 
road and Utilities Commissioners has recently urged 
the Congress to enact appropriate legislation for the 
regulation of the price of natural gas transported in 
interstate commerce. 


Gas Lines Should Help Business 


Pipe lines in general and those used for natural gas 
in particular, are the first contribution of the en- 
gineering profession to a solution of the distribution 
problem. They give place utility to cheap fuel at the 
minimum of cost. The extent that this new means of 
bulk commodity movement is adopted and used by other 
industries and for other products will determine the 
amount of profit realized from this latest achievement. 
It is the first indication that in the next decade the 
progress in solving the distributing problems of in- 
dustry will be comparable with the advances made in 
the past in manufacturing and production by engineer- 
ing and science. To the degree that lack of adequate 
and properly coordinated distribution leads to business 
depression, will the latter be mitigated in the future 
through the methods developed. 
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Effect of Properties of Petroleum 
Wash Oil in Removal of Light 
Oil from Coke Oven Gas 


ROUBLES commonly encountered in the use of 
T absorbent oils are described and tests ordinarily 
made on these oils are considered from the standpoint 
of their relevancy to service requirements and their 
bearing on sludge and deposit troubles. Tests of value 
are listed, along with a new test for evaluating the 
stability of wash oils toward oxidation. Those found 


to be of little or no value include the much discussed 
“olefine content.” 
Evidence is given to show that 


“olefines” are not 





responsible for distillation losses or sludging in decant- 
ers, the latter being eliminated by maintaining as low 
specific gravity, viscosity and emulsion tests as possi- 
ble. Scrubbing tower deposits are primarily due to coal 
derivatives held in the oil, altered by oxidation and 
polymerization. Use of more stable oils seems to re- 
duce rate of formation of deposits in towers. 

A short laboratory absorption test indicates little dif- 
ference in light oil yield among oils varying consider- 
ably in properties. Results are somewhat in favor of 
use of oils of higher specific gravity, viscosity and 
H2SO, absorption, although such oils generally give 
sludging troubles. Hence absorbing efficiency is usually 


of secondary importance in choosing wash oils. 
—H. R. Mathias, before American Chemical Society, In- 
dianapolis,-Mar. 30th to Apr. 3, 1931. 
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HE first two articles of this series have con- 
sidered standard furnaces of different types, 
used for melting a large variety of metals. By 
standard furnaces we, of course, mean furnaces 
which are manufactured in sufficient volume to 
be considered a regular product of the concern making 
them. As a general thing any heating operation which 
is done in many plants with standard furnaces, will 
be done in some plants on a very large scale which 
necessitates usually much larger but, in any case, in- 
dividual special furnaces built to fit the operating con- 
ditions of the particular plant in which they are used. 
There are many special built gas furnaces which 
can be considered lineal descendants of the furnaces 
discussed in the first two articles. There are too many 
such furnaces to do other than mention a few typical 
examples of them here. It is important that the reader 
consider these furnaces and those treated in the first 
two articles in correct relationship. In any industrial 
market there will be a large number of metal melting 
operations for which small standard furnaces are 
proper. In the same territory there will be similar op- 
erations requiring special furnaces. It is essential that 
the industrial gas engineer, who can sell the former 
furnaces, be able to recognize the operation requiring 
the latter furnaces. He can then secure the aid of 
builders of such special furnaces in securing the instal- 
lation of the proper equipment. 
This article will consider special furnaces in the 
printing industry; for metal coating, such as galvaniz- 
ing; and, for metal reduction. 


Sterotype Pots 


The high speed production of the modern newspaper 
necessitates the use of a dependable source of heat in 
connection with the melting of soft metal at a temper- 
ature of 600 to 650 to form plates from which the 
paper is printed. Originally newspaper printing was 
done from type set so as to make a plane surface. With 
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Cross-section of Stereotype Pot—Showing 
Kemp Immersion Burner 


A—Fire Check’ E—Pilot 
B—Pilot Manifold F—Main burner drilling 
C—Index cock G—Heat absorption fins 
D—Main burner manifold H—Vent 





I—Lighting port 
sary to get the form from which the printing was done 
in a curved surface. 

First, the matter to be printed is set up on a plane 
surface and this is transferred to a flexible matrix, 
which is bent into the desired curved surface. Then 
a curved plate, called the sterotype plate, is cast against 
this matrix. This plate then can be used upon a 
cylindrical press. Small amounts of molten metal are 
used in connection with forming the original plane sur- 
face. This metal is in a small pot connected to the 
linotype or monotype machine, as the case may be. 
These pots are largely heated by gas, though many in- 
stallations need to be modernized with correct burner, 
automatic temperature control, and suitable insulation 
and venting, if the use of gas is to continue. Recently 
in one plant the monotype pots, each containing about 
50 pounds of metal, were so modernized, and the gas 
consumption dropped nearly fifty per cent, with work- 
ing conditions greatly improved. 


Original Stereotype Mailing 


Very large amounts of molten metal are used in the 
casting of the stereotype plate for one edition of a large 
newspaper. Originally such melting was done in oval 
fired pots, and next, these pots were converted to gas 
by the use of atmospheric burners. With increased 
speed of printing it was necessary to improve upon 
this equipment. A modern automatic autoplate ma- 
chine pumps, casts, cools, and saws off the tail, of 4 
stereotype plates per minute, each weighing 58 pounds. 
Since two of such plate machines are supplied by one 
eight ton stereotype pot, it will be seen that the de- 
mand on such a pot is very heavy. 

With such an automatic caster the problem is to 
get sufficient heat absorption with the usual design and 
size of pot. This has been solved by the C. M. Kemp 


Mfg. Co., by using their patented immersion burners 
which are immersed in the molten metal, and have 
An eight ton pot 


the air gas mixture burnt in them. 
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C. M. Kemp Mfg. Co. Immersion Burners on Zinc Melting 
Kettle for Die Casting 





has 10 horizontal elements, each burning 115,000 B.t.u. 
These elements are made of three inch diameter ex- 
tra heavy steel tubing, welded in the form of a rectan- 
gle, and are located about 1% inches from the bottom 
of the pot. In addition, there are four vertical ele- 
ments, one in each corner of the pot, for breaking 
through when the metal is solidified. The main burn- 
ers are automatically controlled, so as to maintain the 
temperature constant within 20 degrees even under con- 
ditions of heavy draw. The pilots burn 75,000 B.t.u. 
of gas per hour. The space between the pot and fur- 
nace setting is filled with Sil-O-Cel C-3 insulation. The 
pot is well hooded and this hood is vented into a chim- 
ney. As a result, this installation gives ideal working 
conditions as well as the low fuel consumption, which 


follows: 
Pounds Metal Cast Pounds of 
per 1000 B.t.v. Metal Cast 
Maximum 15 minutes ...... an Be otha’ es 6264 
Maximum hour ........... ee ee eee 18000 
19 hour casting period ........ oO): as eee 125570 
Average for 24 hours with 19 
hours casting period .......... ) ae 125570 


When such high speed automatic castors are not used 
the amount of heat required from a given size pot is 
not as great and external firing can be satisfactorily 
used. With suitable nozzle mixing burners using air 
at 9 ounces and gas at several inches pressure, it is easy 
to burn 1,300,000 B.t.u. of gas under a nine ton pot, and 
to automatically control the temperature within 30 to 
40 degrees. The exterior of this type furnace can be 
covered 2% inches of Sil-O-Cel. The combustion space 
is filled with hollow tile, then seven inches of C-3 Sil- 
O-Cel insulation and 2% inches of firebrick. The pot 
is well hooded, with flues insulated. As a result the at- 
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mospheric pilots, burning 100,000 B.t.u. per hour, will 
keep the drop in pot temperature to 480 from an initial 
temperature of 610, over a 16 hour holding period. The 
typical operation of such a well designed externally 
fired 9 ton pot is: 


Pounds Metal Cast Pounds of 
per 1000 B.t.u. Metal Cast 


Maximum 15 minutes ............ ec cs cu au 4,800 
ee Dee es eee Se 15,960 
7 hour casting period ............ Mer . calende 45,280 


Average for 24 hours with 7 hour 
casting period ...... 


Galvanizing Kettles 


One of the most important metal melting operations, 
and one for which gas is extensively used, is galvaniz- 
ing. This consists of maintaining a large bath of 
molten zinc into which metal objects are dipped to se- 
cure a coating cf zinc, valued for its corrosion resist- 
ing properties. Gas has particular value for heating 
galvanizing kettles because of the ease of obtaining good 
temperature control and good heat distribution. The 
proper temperature in the metal bath is absolutely es- 
sential, in order to obtain the desired thickness of metal 
coating, to keep dross at a minimum, and to give max- 








Typical Galvanizing Kettle made by The Surface 
Combustion Company 


imum kettle life. Good heat distribution greatly in- 
creases kettle life. Long kettle life is essential since 
kettles are expensive and the costs of installing them, 
and the costs of lost production while doing so, are 
very high. 

Galvanizing kettles come in all sizes from 2 by 3 by 
1% feet, to 12 by 80 by 4 feet, but the average size 
is about 8 by 10 by 3 or 4 by 3% feet. The usual 
construction of a kettle consists of 4% inches 
of fire brick and 4% inches of a high grade 
insulation, such as Sil-O-Cel, contained in a sheet 
metal case. Recently there has been a trend to thicker 
insulation, up to 10 inches. Usually a large number of 
proportional mixing blast burners are used, firing on 
both sides of the kettle. Atmospheric burners can be 
used during non-operating holding periods. In order 
to get good kettle life the maximum heat applied to the 
kettle should not exceed 12,000 B.t.u. per hour per 
square foot of exposed side. 

The following is the heat balance of such a kettle 6 
by 2% by 4 feet, 


Time operated—8 hours 25 minutes 
Temperature—Start 840 F—Finish 850 F 
Flue Gas Temperature—1000 F. 
Capacity of kettle—25,300 pounds 

Steel galvanized—5451 pounds 

Spelter used—1175 pounds. 

Area of walls—108 square feet. 

Gas used—2,150,000 B.t.u. 
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Item B.t.u. Per Cent. 
Heat in steel ........ 480,000 . 
Heat to melt spelter 152,200 7.1 
Increased heat in bath 25,300 1.1 
ON Oe eee 451,000 . 21.2 
Pe ree 214,000 . 99 
Loss from top of kettle 827,500 . . 384 
Total 2,150,000 100.0 


This shows clearly the large loss due to radiation 
from side walls and top of kettle. If more material 
vere put through the pot these losses would not be 
such a large part of the gas supplied. When not op- 
erating, that is, holding at 820 F., the following is the 
gas required: 


With insulated 
Without cover cover 
121.320 78,150 
8085 5175 


Gas per hour—B.t.u. 
Gas per sq. ft. per hour—B.t.u. 


This shows the heat required for holding temperature 
during non-operating periods is quite an item. It is 
clear that the unit cost of galvanizing decreases rapidly 
with increased length of working day. 


eet G88 





Pot Tinning Furnace made by The Surface 
Combustion Company 


Much galvanizing is still being done with coke fired 
kettles. Due to difficulties of control, such kettles can- 
not be operated as economically as with gas when all 
items of cost are evaluated. The industrial gas en- 
gineer should be able to prove the economy of gas if he 
uncovers all the costs due to dross, short pot life, in- 
correct thickness of metal coating, as well as the usual 
costs connected with the use of a solid fuel. Large 
tinning furnaces are similar in many respects to gal- 
vanizing pots, and are equally well adapted to gas fir- 
ing. 

Metal Reducing Furnaces 


Another type of heating operation that may well be 
considered here, is the reduction of metals. The metal 
reducing furnace pictured here is 18 feet long and is 
fired by 34 burners, firing on opposite sides. The burn- 
ers are divided into four temperature zones, each in- 
dividually controlled. The furnace contains a carbo- 
frax tile muffle and supports, a combustion chamber, 
inside of 4% inches of firebrick, backed up by Sil-O-Cel 
insulation varying from 9 to 13% inches in thickness, 
all held in a metal shell. 

The oxide to be reduced is passed through nickel 
chromium tubes in small carrier containers advanced 
by hand. These tubes are filled with an atmosphere of 
hydrogen which is maintained at a definite desired pres- 
sure, while the tubes and the oxide in them are held 
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Metal Reducing Furnace made by The Strong, Carlisle 
and Hammond Co. 


at temperatures up to 2000° F. Here gas is used be- 
cause of the ability to obtain the desired heat distri- 
bution, and to attain and hold the desired temperatures, 
with minimum furnace upkeep costs. 

(Series Continued in May Issue) 


cE OE ea 
Natural Gas Assists in Sinking 
Oil Well 





ATERPILLAR Sixty 

using Natural Gas as 
Fuel, piped under pressure to 
the intake manifold, furnished 
all the power for sinking a 
3400 foot oil well. The use of 
natural gas proved to be an 
economy by saving the cost of 
gasoline and the extremely 
high cost of transporting it. 
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Some 
Common Errors 
of Gas Analysis 
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and Their Remedies 


Introduction 


HE accuracy generally attained in gas analysis 
is considerably less than the accuracy usually 
attained in other types of analyisis. There are 
at least four factors contributing to make this 
so. They are: 


(1) Faulty design of apparatus. 

(2) Incorrect analytical procedure. 

(3) The use of methods which are not sufficiently 
accurate. 

(4) Indifference to improvements on the part of 


many analysts. 


The last of these factors arises from an insidious 
psychology, and is consequently beyond the province of 
chemical science. A recognition of the symptoms of 
the case may be of possible help, however, when it is 
presented to the psychiatrist. Perhaps, in the very be- 
ginning, analysts felt that the accuracy of an ordinary 
volumetric gas analysis should compare favorably with 
that of a carefully conducted gravimetric analysis, 
which yields results significant to hundredths of a per 
cent. The nature of ordinary apparatus and methods 
of gas analysis makes this impossible, and a matter of 
simple arithmetic should convince the gas analyst of 
this fact. And yet the tendency is to report an or- 
dinary gas analysis to the second decimal place when 
it may have been good to some uncertain figure in the 
first decimal place. Apparently the justification is that 
everyone understands this, and no one is fooled. At 
the same time the analyst is apt to feel that unless his 
results are reported to hundredths of a per cent, the 
analysis has no dignity. But as long as this situation 
persists, there will be no great urge for improvement 
where, as a matter of fact, it is badly needed. 

Concerning the third of these factors, the gas analyst 
finds himself in the position of one who has an excel- 
lent excuse but is reluctant to use it. The excuse has 
been nicely presented by E. S. Shepherd,’ who enumer- 
ates the various gases to be expected from volcanoes or 
rocks: “HsO, COs, CO, CHy,, etc., HeNe, A, etc., 
NHs3(?), Se, SOs, SOs, COS, HeS, Cle, Fe, HF, 
H.SiFe¢, SiFs.” He then remarks that “the list is worth 
a few moments’ reflection from the chemist’s point of 
view. There are few gases which are not attacked by 
any reagent which might be applied to remove some par- 


*The Analysis of Gases Obtained from Volcanoes and 
from Rocks, Jour. Geology, 33, No. 3, Supplement April-May 
(1925). Also paper from the Geophysical Laboratory, Carnegie 
Institution of Washington, No. 564. 





Publication approved by the Director of the Bureau of 
Standards, Department of Commerce, Washington, D. C. 


ticular one.” The gas analyst will recognize many of 
his old friends in this impressive roll call of volcanic 
gases. And if some of the members fail to attend the 
convention of The Troublesome Tribe of Fuel Gases, 
their not regrettable absence is somewhat offset by the 
presence of a few malicious newcomers, such as CoHe, 
CsHs, CyHio, CoHy, CsHe, CsHg, CeHe, CrzHs, etc., 
etc.,—a closely organized brotherhood that defies easy 
separation. 

Confronted with such a set of unaccommodating mix- 
tures, the gas analyst has an excellent excuse. And 
yet he is hesitant to use it, because he himself, for the 
most part, has not taken the trouble to find out just 
how unsatisfactory his reagents and methods of com- 
bustion really are. A critical study of methods of gas 
analysis is still needed. 

The present paper will discuss briefly only the first 
and second factors listed as contributing to unsatis- 
factory gas analysis. These are (1) faulty design of 
apparatus and (2) incorrect analytical procedure. 

Part I of the paper consists of a brief survey of the 
more common faults of apparatus design and the ana- 
lytical errors resulting from them, together with er- 
rors which the chemist himself may introduce. Part 
II of the paper is devoted to the description of an im- 
proved apparatus, together with a brief summary of 
the procedure for its use. A typical analysis of a 
fuel is given as an illustration. This section may be 
used as a condensed laboratory manual for the opera- 
tion of the improved apparatus. 


Part I. Common Faults of Apparatus 
Design and Incorrect Analytical 
Procedures 


1. The Measurement of Gas Volumes 


The ordinary volumetric gas analysis is performed 
with a Hempel burette and separate pipettes, or with 
an apparatus which has a series of pipettes connected 
to a burette.: The latter type of apparatus is common- 
ly called an “Orsat.” It has been aptly described as 
a “push-pull” apparatus, since the gas is “pushed” from 
the burette to a pipette where reaction occurs, and then 
“pulled” back into the burette for measurement. It is 
the only apparatus discussed in this paper, since lack 
of space forbids detailed mention of the more anti- 
quated types, which may properly be dismissed from 
serious consideration. If such dismissal appears 
abrupt, it is nevertheless as justifiable as the elimina- 
tion of the kerosine lamp where the electric light is 
available. 
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It is, of course, understood that a volume of the gas 
mixture must be measured, and that each constituent 
must be removed and the contraction in volume re- 
sulting from its removal determined. The comparison 
of these diminishing volumes with that of the original 
sample affords the basis for determining the percent- 
age of the components. It is therefore necessary that 
each volume measured be corrected to the same tem- 
perature and pressure. This is automatically ac- 
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Fig. 1—Usual Assembly of Burette-Manometer-Com- 
pensator. 

The burette B is connected throuah stopcock 2 to the 
manometer M, which in turn connects to the compen- 
sator C. Stopcock 1 connects C to the atmosphere. B 
and C are mounted in the water filed jacket J. The 
leveling bulb L supplies confining fluid to B. B. con- 
nects to the distributor or manifold, leading to thé 
pipettes, at D. 


complished by use of a manometer-compensator unit. 
The compensator itself is a tube of the same size as 
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the burette and placed parallel to it. Both are sur- 
rounded with water. The temperature of one closely 
approximates the temperature of the other. The quan- 
tity of gas in the compensator is fixed at the beginning 
of an analysis and the pressure at which the gas is 
measured in the burette is always adjusted to the com- 
pensator pressure by means of an interposed manome- 
ter which indicates when this pressure has been attained 
within the burette. The gas within the burette must be 
saturated with water before every measurement, and 
the compensator contains a small amount of water, so 
that the vapor pressure within one balances the vapor 
pressure within the other. Assuming correct manipu- 
lation and design the series of gas volumes which are 
to be compared are, therefoie, converted to uniform 
conditions of temperature, pressure, and humidity with- 
out calculation. ; 

The analysis can be no more accurate than the meas- 
urements of the gas volumes. Once the accuracy of 
these measurements is known, it is a matter of simple 
arithmetic to determine the maximum limit of accuracy 
of the analysis. It will be of interest to examine the 
usual burette-manometer-compensator assembly from 
this point of view. This arrangement is sketched in 
Figure 1. The unit is comparatively fragile and in- 
volves awkward manipulation in assembling or dis- 
mounting. However, the real objection to it lies in the 
fact that its use introduces significant errors in the 
measurement of gas volumes. These may be briefly 
outlined. 

(a) The burette—A common fault of many burettes 
supplied for gas analysis lies in the fact that the gradu- 
ations are extended less than one-half way round the 
circumference. Because this system of graduation does 
not permit the elimination of parallax, serious errors 
are usually introduced in reading the volumes. Such 
errors may easily amount to 0.1 mm. Jf an error ot 
this magnitude occurs during a combustion analysis, it 
may appear as several tenths of a per cent in the com- 
puted results. 

Burettes should not be graduated to 0.1 mm. Because 
of practical considerations, the length of the graduated 
portion of the usual 100 mm. burette is between 60 and 
70 cm. If this is subdivided into 0.1 mm. portions the 
graduations are less than 1 mm. apart, and tests have 
shown that accuracy is lost under these conditions. 

A second source of error arises from the lack of a 
positive means of interrupting the mercury’ flow be- 
tween the burette and leveling bulb. There is conse- 
quently no assurance that the mercury within the burette 
will remain at the proper level for the volume reading 
after the pressure has been balanced. It is difficult 
to assign a definite order of magnitude of errors caused 
in this way, since they depend upon the technique used. 
If the leveling bulb is held in the hand while the pres- 
sure is balanced and the volume read, very serious er- 
rors will occur. If the bulb is moved by a gear sys- 
tem, or the mercury is moved by mechanical displace- 
ment from the bulb, the errors will be smaller. Such 
errors can be eliminated only by placing a stopcock at 
the bottom exit of the burette. 

Another error is often introduced by faulty arrange- 
ment of the stopcocks connected at the top of the bu- 
rette. This system of cocks may not permit the in- 


es 


*It is assumed that mercury is used as the confining fluid. 
Water or a water solution of some salt introduces errors of 


absorption so great that their use 1s impossible for careful gas 
analysts. 
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troduction of a gas sample without contamination with 
air contained in the connecting capillaries. 
(b) Manometer——The manometer usually employed 


introduces three distinct errors. One is attributable to 
the fact that in making the pressure balance it is im 
possible to avoid transferring a reactive portion of the 
gas sample to the arm of the manometer connected to 
the burette, and equally impossible to return this por- 
tion to the burette (where it may again engage in its 
proper part of the analysis), without frequently siphon- 
ing the mercury from the manometer. Thus, at dif- 
ferent stages of the analysis, various portions of the 
gas do not reach the pipettes in which they are intended 
to react. The result is a series of reactions which are 
incomplete by undetermined amounts. The error may 
be particularly large when the total contraction after 
combustion is measured, and the carbon dioxide pro- 
duced is then determined. 

The bore of the manometer is usually small, meas- 
uring between 1 and 2 mm. This is a somewhat glar- 
ing fault, since the capillary errors involved are suf- 
ficient to cause errors of several tenths of a per cent in 
the .measurement of gas volumes, even though both 
arms of the manometer are made “from the same tub- 
ing” (which, as a matter of fact, is of secondary im- 
portance). The meniscii are never equally clean, nor 
of equal height. In order to reduce this type of error 
to an insignificant amount, 8 to 13 mm. inside diameter 
reading is necessary’. 

The third error involved is the adjustment of the 
mercury in the manometer to the tixed reference. 
Etched lines upon the glass are commonly used, al- 
though a point placed outside the manometer is some- 
times employed. Neither method is sufficiently accurate 
to avoid errors which may be significant. 

(c) Incorrect procedures.—In addition to errors im- 
posed by poor design of the apparatus, the analyst, and 
particularly the tyro, is apt to commit errors of tech- 
nique. The common mistakes may be outlined. 

Errors of several per cent may occur if the gas with- 
in the burette is not saturated with water vapor. This 
is ordinarily obtained from a film of water on the bu- 
rette wall, and the presence of this water must be as- 
sured throughout the analysis. Several of the reagents 
employed remove most of the water vapor from the 
gas, and it does not again reach saturation within the 
burette unless the entire surface exposed is moist. Even 
then two minutes should be allowed for saturation. If 
the upper portion of the burette is dry and the lower 
portion moist, saturation occurs very slowly, sometimes 
requiring 20 to 30 minutes standing. 

Another common error occurs when the burette is 
only partly filled with gas. The temperature of the 
gas confined at the top of the burette may not be the 
same as the temperature of the gas in the compensator, 
unless the temperature of the water path is kept um 
form throughout, and, in the case of a gas just burned, 
the products of combustion are allowed to cool to the 
proper equilibrium temperature. It is obvious that tem- 
perature differences may exist in an unstirred water 
bath of the length and diameter ordinarily employed 
for this work. 

Another cause of error is improper illumination of 
the meniscus. Experimental study has shown that a 
satisfactory illumination consists of a uniform diffused 
lighting placed back of the burette with a shield inter- 
posed between the burette and the source of light. The 
shield throws a shadow upon the mercury so that the 


*Weight Buret for Gas Analysis, E. R. 
Ledig. J. Am. Chem. Soc., 42, 1177 (1920). 


Weaver and P. G. 
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ordinary mirror surface is transformed into a sharply 
defined curved black line. 

It may be thought unnecessary to point out that the 
apparatus must be free from leaks. Nevertheless, the 
point must be emphasized, since this source of error is 
often present when least suspected. Rubber connec- 
tions are a prolific source of leaks. A good grade vi 
rubber tubing must be used and should be replaced 
often enough to insure its good condition. A rubber 
connection is best secured with a number of turns of 
waxed dental floss. A very large leak lends itself to 
early discovery, but a small leak may be insidious, ap- 
pearing and disappearing in the final results in the mest 
perverse ways and driving the analyst into a state of 
complete distraction. For this reason, the apparatus 
should be tested frequently under both pressure and 
vacuum. 


2. Transfer of Gases 


(a) Gas-filled and liquid-filled distributors—The bu- 
rette is connected to the various pipettes with a capil- 
lary manifold or train, which may be called by the de- 
scriptive term “distributor.” In practice, the distribu- 
tor may be filled with an inert gas or with a confining 


liquid. The latter type possesses the advantage of de- 
creasing or eliminating dead capillary space. If the 
distributor, including the vertical connections to 


pipettes, is entirely filled with confining liquid, the ap- 
paratus becomes somewhat complicated, and is seldom 
used. The distributor partially filled with confining 
liquid has recently come into use. Considerable ex- 
perience with both gas and liquid-filled distributors has 
shown that the liquid-filled type is more difficult to op- 
erate, and it will occasionally trap significant amounts 
of gas. The gas-filled distributor appears to be the 
better suited for this general kind of gas analysis ap- 
paratus. Its only disadvantage, that of dead capillary 
space, can be overcome in one of two ways, which are 
discussed later. Fr 
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Fig. 2—Usual Types of Distributors. 


(b) Usual types of distributors.—There are two com- 
mon designs which are sketched in figure 2. The only 
difference is that distributor B, equipped with tee cocks, 
is subject to traffic control and the distributor A is not. 
Since the gas can be transferred within a definite fixed 
path in B, it not only eliminates the extra dead capil- 
lary space always present in A, but makes possible a 
correction for the dead capillary space it itself does 
not eliminate. 

(c) Incorrect procedures.—There are four mistakes 
which are often made in the use of the gas filled dis- 
tributor. The first is failure to fill the distributor with 
an inert gas which itself does not take part in the re- 
actions involved. The second is failure to adjust the 
distributor to the compensator pressure before determin- 
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ing a gas volume. The third is accidental fouling of 
the distributor with a reagent from some pipette, and 
subsequent failure to realize that reactions are taking 
place within the distributor where they have no business 
to occur. These are obvious mistakes, but, unfortu- 
nately, they are frequently made. 

The fourth mistake may be illustrated by a definite 
example. Suppose carbon monoxide is burned with 
oxygen in a combustion pipette connected at C (Fig. 
2) and after the contraction upon burning is measured, 
the carbon dioxide produced by the combustion is de- 
termined by absorption in the pipette connected at K. 
The volume of the capillary space of the horizontal por- 
tion between cocks 1 and 4, plus the volume in the ver- 
tical connection to C, may be assumed from average 
observations to be 0.7 ml. We shall take a sample of 
80 ml. of carbon monoxide, burn it with 50 ml. oxy- 
gen, and thus obtain 80 ml. of carbon dioxide 
+ 10 ml. of oxygen after burning. The total con- 
traction is thus (80 + 50) — (80 + 10)= 40 ml., from 
which carbon monoxide = 100%. 

At this point a very usual technique is to pass the 
carbon dioxide + oxygen into K, absorb the carbon 
dioxide, and determine the contraction. In so doing, 
carbon dioxide is left in the distributor to the left of 


cock 1. The amount is calculable. The total volume 

of gas which was not passed into K is 0.7 ml. The 
80 

proportion of carbon dioxide in this gas is —. The 
90 


amount of carbon dioxide which is not absorbed in K is _ 


80 
therefore — 0.7 = 0.62 ml. The carbon dioxide ob- 

90 
served after combustion is therefore 80.00 — 0.62 = 
79.38 ml. The percentage of carbon monoxide com- 
puted from this is 99.2. The error is 0.8%, and since 
it may be avoided it should not be tolerated. The ob- 
vious correction is to pass the gas into C after the first 
removal of carbon dioxide, and so regain the carbon 
dioxide in the train by dilution with residual oxygen, 
after which it can be absorbed in K before the carbon 
dioxide volume is determined. In this particular case, 
one such passage into C would reduce the error to ap- 
proximately 0.1%, although with the usual fuel gas 
mixtures one dilution passage will lower the error to 
a negligible figure. 

The improved apparatus to be described in the fol- 
lowing section of this paper employs a calibrated dis- 
tributor. The analyst may then depend upon simple 
arithmetic for his corrections, if he prefers this to ad- 
ditional manipulation. Thus the one objection to the 
gas filied distributor is overcome. 


3. Absorption and Combustion 


(a) Absorption pipettes.—There are only two errors 
connected with the design of the many types of absorp- 
tion pipettes available. One is the likelihood of trap- 
ping gas with a packed filling designed to provide con- 
tact surface, or at the dome of the pipette. This may 
be overcome with reasonably careful construction. The 
second is a tendency observed with some pipettes to 
carry drops of reagent into the distributor when the gas 
is returned to the burette. 

The serious errors of absorption analysis are mainly 
attributable to the reagents used. Some of the difficul- 
ties encountered in this field have been investigated, but 
the whole subject needs further study. 

(b) Combustion pipettes—The combustion pipette 
in common use at the present ‘time, known as the Den- 
nis and Hopkins pipette, is very apt to introduce er- 
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rors as the result of leakage. 
pointed out its disadvantages. Leakage is apt to occur 
as follows: “It is difficult to make the stopper at the 
bottom of the pipette and the connections through it 
perfectly tight. The leakage of mercury is easily de- 
tected, but the pipette may be tight to mercury and al- 
low air to leak in when its contents are under reduced 
pressure, and such a leak is likely to be overlooked for 
a long time. 

“In order to insulate the leads it is necessary to in- 
close one or both of them in glass tubes. The platinum 
wire is usually sealed through these tubes and the con- 
nection with the lead made inside the glass tube. This 
is a rather difficult form of construction and one hard 
to repair. The point at which the wire is sealed through 
the insulating tube is the most likely to crack in the 
whole apparatus, and such cracking is likely to cause 
an undetected leak. If the leads pass through the glass 
and the active wire is crimped on, as is sometimes done, 
the junction usually has the highest resistance of any 
part of the circuit and is the first to fail in use. A sol- 
der can not, of course, be used in the presence of mer- 
cury. As the apparatus is frequently constructed,’ suf- 
ficient relative motion between the leads to distort or 
even break the platinum wire is possible. (It may. be 
added that in case the platinum wire is supported on 
a ceramic body, uneven heating is apt to result and only 
a portion of the wire may be sufficiently heated to cause 
combustion to take place. Also, gas may be trapped or 
absorbed by the ceramic support.)” 

(c) Incorrect procedures.—Some of the common mis- 
takes made during the absorption and the combustion 
have already been indicated. In addition to these, at- 
tention should be called to the fact that the combusion 
may be incomplete, especially if heavy hydrocarbons are 
present. After the removal of carbon dioxide, the com- 
pleteness of combustion may be checked to advantage 
by passing the residual gases back to the combustion 
pipette. The gases should be burned in an excess of 
oxygen. The oxygen is put into the pipette first, and 
the combustible gas is then passed slowly over the hot 
spiral. These details of procedure are not always fol- 
lowed. The combustion should be slow and quiet, never 
explosive. Combustion over copper oxide has been 
recommended by some investigators, and may be used 
at the discretion of the analyst. 


In conclusion, it is well to point out that nitrogen is 
usually determined “by difference.” This procedure 
possesses the sometimes distinct advantage of insuring 
an analysis which almost inescapably totals an even 
100%*. While this may be gratifying to report, the 
procedure cannot be considered entirely elegant. It 
seems worth while, even at the risk of occasional em- 
barrassment, to settle the matter somewhat more defi- 
nitely by absorbing the excess oxygen after combustion 
and measuring the residual nitrogen. In this manner 
the analyst will be able to determine whether he has 
some out of the same hole into which he crawled some 
time previously. 


Weaver and Ledig* have 


(Continued in May Issue) 


*E. R. Weaver and P. G. Ledig, Ind. Eng. Chem., 12, 368; 
1920. 

*This statement may be open to criticism. In fact, we re- 
cently saw the data for an analysis of “mixed” fuel gas whose 
constituents totaled over 110% before the analyst had a chance 
to compute N, by difference. And this uncomfortably large 


figure was obtained after subtracting an observed minus per- 
centage of ethane. 
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Stoichiometry 


Of The Blow 


LLOYD LOGAN 
HE reactions during the blow may be represented 
stoichiometrically as follows: 


C +0,+ 3.76N: = CO.+ 3.76 N: + 174,600 B.t.u. 
2C + O. + 3.76 N2 = 2CO + 3.76 N2 + 104,400 B.t.u. 


(2a) 


(1) 


Assuming that only these reactions occur during 
the blow, an examination of the equations will indi- 
cate (1) that the mols (CO + COs) in the blast gas 
will be equal to the mols of carbon consumed, regard- 
less of the mode of oxidation; (2) that the volume of 
COz equals that of the Oz consumed in its production; 
(3) that the volume of CO equals twice that of the 
Oz entering into its production; (4) that there is a 
unique relation between the CO, COs, and Ne contents 
of the blast gas, the composition varying according to 
the mode of oxidation from 21 percent COs, 0.0 per- 
cent CO, and 79.0 percent Nz for complete combustion, 
to 0.0 percent COs, 34.7 percent CO, and 65.3 percent 
Ne, for combustion only to CO, and (5) that from 
the determination of any one of the three components 
on the blast gas, the amounts of the other components 
may be at once known. This is shown in Table 1, 
from which are plotted the accompanying trilinear dia- 
gram, Fig. 1, and the curves (Fig. 2) showing the re- 
lations of the amount of carbon consumed per mol of 
Os. and the relation of the blast gas-generator air ratio 
on the COz content. 











Fig. 1 Generator Blast Gas 


Theoretical composition 


An analysis of the stoichiometry of the blow, de- 
tailed more fully in the appendix, indicates that if the 
generator air and the percentage of COs in the blast 
gas are known, the amount of carbon consumed during 
the blow, as well as the volume of blast gas, are fixed, 
providing no uncombined oxygen passes through the 


fire. The following nomenclature will be used: 
a=mols CO in blast gas 
b= mols CO, in blast gas 
¢ = mols C consumed during blast 
g=mols blast gas produced 
o=mols O: consumed 
n= mols N; associated with o = 3.760 


r=mols air (molecular weight = 29.0) = 4.760 
b 
xX 100 = percentage of CO, in blast gas. 


JQ 


TABLE I 


Volume of Blast 
Products in Mols 


Percentage of 
Oxygen con- 


verted by 
5 
I | 
fe) e) 
+ + 
UO ©) 
N 7 
ss S 
4 3 om 
gs 3 "hee ee ee, yee 
% YU ©) A om UO 
100 0 100 0 376 476 100 
90 10 90 20 376 486 110 
80 20 80 40 376 496 120 
70 30 70 60 376 506 130 
60 40 60 80 376 516 140 
50 50 50 100 376 526 150 
40 60 40 120 376 536 160 
30 70 30 140 376 546 170 
20 80 20 160 376 556 180 
10 90 10 180 376 566 190 
0 100 0 200 376 576 200 


Abstract of a dissertation, “An Investigation of the Manufac- 
ture of Water Gas with Especial Reference to the Decomposi- 
tion of Steam”, presented at Johns Hopkins University for 
Degree of Doctor of Engineering. 





Percent in Carbon Consumed 


Blast Gas during Blast 
a) 

Vv ‘ 
Eg4 E ) i-5 
S20 3 ee 
PS - = 22 
9 ie Sy} - = . 
° fee as Xe R= 
S v on © vv v 
fe) 5 , 33° OR 4 — 
w) 5 Zz O33 a0 46 1S 
21.0 0 79.0 1.0 100 12.0 6.65 
18.5 4.1 77.5 1.021 110 13.2 7.31 
16.1 8.1 75.8 1.042 120 14.4 7.98 
13.8 11.8 74.4 1.063 130 15.6 8.64 
11.6 15.4 73.0 1.084 140 16.8 9.31 
9.5 19.0 71.5 1.105 150 18.0 9.97 
7.5 22.4 70.1 1.127 160 19.2 10.64 
5.5 25.7 68.8 1.148 170 20.4 11.31 
3.6 28.8 67.6 1.169 180 21.6 11.97 
18 31.9 66.3 1.190 190 22.8 12.63 
0 34.7 65.3 1.21 200 24.0 13.30 

- X 100 = percentage of CO, in blast ga- 
g 


From the reactions 


C+ 0; + 3.76N;= CO; + 3.76N: (2a) 


54 
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Carbon Dioxide 


To understand the course of the reactions occurring 
in the blow, it is desirable to segregate the carbon con- 


P/ION/DE /N GENERATOR BLAST GAS 


Figure 2 
Volume of Blast Gas 





sumed by combustion to CO and that consumed by com- eh pe pa of blast gas may likewise be calculated 
. 4 ~ . ) c 
bustion to CO».. These relations are: - ” . 
l b 
; : 1.21r 
Molscarbon consumed by combustion to CO -2-) (10) aes AOS eds 
: g = ———-- = mols blast gas (12) 
2.38 g : b 
scbustiniles bare 
1 4 
ad Composition of the Blast Gas 
b If one component of the blast gas be known, the 
Mols carbon consumed by combustion to CO: = 1.2Ir (11) other two components may be readily calculated, 
e. g.— 
‘ (- < 100) 
b a 100—476 g 
1+ - Per cent CO = 100 X - = —__— —_—— (13) 
£ £ 2.88 
—~-—— 


Making Utility Stocks into Ideal 
Investments 

Although the following remark 

tnterested in the electric utilities, t/ 


phrase equally applicable to the 
S. Sloan, President of the New } 


those 
with slight para 
Mr. Matthew 
System, has in 


Wer eé 1d Lv é SSEa to 
téy seem 
industry 


rR-( at r 


the quoted portion of his recent addré ore a chapter 
of the American Institute of Bankers, a group of 
ideals toward which any gas-utility management may well 
strive. Few will claim that their mt have already 


reached such an ideal.—Editor 


HEN a banker considers public utility securities 
for investment or for recommendation to his 
depositors, or as a possible participant in an underwrit- 
ing syndicate, he deals with one company. He ana- 
lyzes that thoroughly in respect of its financial condi- 
tion, its policies, the ability shown by its management, 
its relation with its customers and the public generally. 
Discussing, not one company, but utilities 
along those lines we may see why utilities 
good utilities—are good investments. Of course we 
know that they are not all of a piece. Some are good; 
others, in one respect or another, may not be so good, 
which is to say that my business, like any other, is 
subject to the infirmities and errors which attend all 
human endeavor. 
Securities of good utilities are desirable investments 
because : 
1—It is an unusually stable business 


generally 
that 


is, 


2—It is a growing business; growing with popula- 
tion increase; growing with the higher living standards 
which American ambition always produces; growing 
with the result of wide and intensive scientific research. 
5—It is a business which makes its product on cus- 


tomers’ demands; hence has no problem of surplus 
goods. 


4—It is a business as free from labor troubles as one 
can be. 
5 


-It is a virile, progressive business, willing and 
able to avail itself of the efficiencies, economies and 
new sales possibilities which technical study and ex- 
perimentation and research make possible. 

6—It is a business kept on its toes by the fact that 
it serves every class and group in our population, in 
home and place of business. Supplying a necessity of 
life, it is under the keenest critical observation every 
minute of the twenty-four hours. If that statement 
seems a bit broad, I refer you to the daily mail of any 
utility executive. 

7—It is a business supervised and regulated by pub- 
lic authority. As such, its rates, its quality of service, 
its capital issues are under official scrutiny, and it op- 
erates with the legal guarantee of a fair return on the 
value of its investment in property used for public 
service, if it can earn it. That qualification means 


much, but at least the utility has legal protection against 
rates which might be set so low as not to yield a fair 
return under proper management. 
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The Direct Steam Radiator 


Some Data and Observations of Vital Interest to the 


Gas Househeating Man 


W. E. STARK 


Research Engineer, The Bryant Heater 
& Mfg. Company. 


N all of the intensive research that has contrib 
uted to the development of the art of heating 
and ventilation during the past decade, there is 
no more interesting or productive portion than 
that having to do with the time-honored cast- 
iron direct radiator. Although the non-ferrus extended- 
surface type of concealed radiator has supplanted, to 
an extent, the cast-iron radiator in homes of the better 
class and in some recent office buildings, still it cannot 
be said that the cast-iron radiator is by any means an 
antique. Manufacturers of cast-iron radiation reported 
during 1930, sales of 85 million square feet, and al- 
though this amount represents a decrease as compared 
with the preceeding year, it is not a materially greater 
decrease than that prevailing in the heating industry in 
general. The cast-iron radiator is far from obsolete. 
The primary task of the radiator is to maintain a 
condition of comfort in the room within which it is 
installed. Its secondary function is to maintain that 
condition with the expenditure of as little steam as 
possible. It is only within the last few years that there 
has been a realization that this secondary function ex- 
isted ; that it was possible for one radiator to maintain 
a given degree of comfort, or a given breathing line 
temperature; with the expenditure of less steam than 
that of another type of radiator. The steam con- 
densing capacity of a radiator has been generally looked 
upon as directly proportional to its comfort producing 
capacity, a belief that recent developments have demon- 
strated to be untrue. It has been shown that a pound 
of steam condensed in one radiator may go farther in 
the production of really useful heat than a pound o. 
steam condensed in a radiator of another type. This 
property, if taken advantage of, reflects itself in a 
lowered radiation and boiler requirement, or lessened 
fuel bill; and, incidentally, in the maintenance of 2 
rather more pleasant condition. 


What Research Has Shown 


Research has developed the fact that certain types 
of radiators; or certain types of radiator covers or 
enclosures, applied to the ordinary direct column radia- 
tor; will produce the same air temperature at a point, 
for example 2 feet, 6 inches above the floor as that pro- 
duced by another type, but with a considerably lower 
temperature just below ceiling level. With a lower 
ceiling temperature there is a lower rate of heat loss 
through the ceiling and through the upper portions of 
the side walls, and hence, a lowered rate of steam con- 
densation in the radiator. It follows then that the rate 
of steam condensation as determined by a test of a 
radiator, is not necessarily a measure of that radia- 
tor’s true usefulness as an instrument of heating. Some 
engineers have suggested that direct radiators should 
be rated on a basis of effective warming, rather than 





on the usual basis of total condensation or total heat 
emission. It is difficult to conceive, however, how this 
could be accomplished satisfactorily. 

The performance of a radiator can be measured ac- 
cording to either of two standards. ‘Heat emission,” 
as found by condensation and expressed in B.t.u. or 
pounds of steam, represents the capacity of a radiator 
as a condenser, under stated working conditions. It 
is a quantity dependent on the shape, arrangement, and 
proportions of the radiator surface. “Heating effect,” 
on the other hand, is a quality rather than a quantity. 
Some kinds of radiator surfaces radiate a relatively 
large proportion of their heat emission, and this radi- 
ated heat travels in a horizontal direction, normal to 
the surface of the radiator, thus warming the lower 
levels of the room. Other types of surfaces emit their 
heat by convection to a greater degree than by radiation, 
thus imparting their heat to the heated space by warm 
air currents rising vertically. The degree of comfort 
produced by a radiator is affected to as great a degree 
by the quality of the heat, or the direction of its projec- 
tion, as it is by the quantity of heat. So far as the 
ultimate user is concerned, the quality of the heat is of 
paramount importance. He is interested not in pounds 
of condensation, but in comfort. It is primarily the 
task of the heating engineer to give the user the de- 
sired quality and quantity of heat where the user wants 
it; and secondarily, to give him that heat with the ex- 
penditure of as few pounds of condensation as possible. 


Effect of Radiator Height 

As illustrative of the seeming lack of relation be- 
tween pounds of condensation and the actual heating 
effect of radiators, tests reported by Brabée’ are of 
interest. 

Two radiators, one of them a 3 column 38-inch Peer- 
less type radiator with a heating surface of 67.5 square 
feet, and the other 12 inches high with a heating sur- 
face of 33.4 square feet, were placed in identically 
sized rooms having equal exposure. The second radia- 
tor was one having a large proportion of its surface 
direct radiating surface, exposed to the view of the 
room being heated. In a subsequent test the 38-inch 
Peerless radiator was replaced by one 19-% inches high 
having a heating surface of 34.8 square feet. Table I 
below shows the essential results of the first test, com- 
paring the 38 inch and 12 inch radiators. 


Table I 


Radiator Surface Temperatures* Difference Condensa- 


Type (sq. ft.) atknee atceiling floor toceiling tion rate 
3 col.—38” 67.5 74.7° 88.8° 14.1° 16.3 Ibs. 
iz; eA 76.0 75.2 —0.8 7.9 /hr. 


Table II shows the essential results of the second 
test, comparing the 12 inch and the 19-¥% inch radiators. 
Radiator Surface Temperatures* Difference Condensa- 

Type (sq.ft.) atknee atceiling floortoceiling tion rate 


Table II 
12” 33.4 70.0° rad a2 7.26 \bs./hr. 
1914 34.8 67.5 80.9 13.4 8.23 


* After four hours of operation, starting at about 62 degrees. 





7C. W. Brabee—Transactions of the American Society of 
Heating and Ventilating Engineers, Vol. 23, 1927. 
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The results of these tests demonstrate the ability of 
a low radiator to heat by, radiation the region close to 
the floor; as compared with the tendency of a higher 
radiator to overheat by convection the region near the 
ceiling, at the same time that it is heating the region 
close to the floor to a temperature equivalent to that 
produced by the low radiator. The knee high temper- 
atures were measured by mercury theromometers ex- 
posed to radiant heat from the radiators, just as the 
human body is similarly exposed to the radiators in 
living quarters. 

The condensation rates are directly related to fuel 
consumptions. It should be borne in mind, however, 
that these comparative condensation rates would estab- 
lish differences to a greater degree than ratios. In 
more severe weather the respective condensation rates 
would probably increase in proportion to the inside- 
outside temperature difference ; that is, the condensation 
rate of the low radiator would increase in a greater 
ratio than that of the high radiator. ; 

Experiments reported by Willard and Fahnestock’ 
furnish added confirmation to the conclusion that the 
amount of -condensation is not a true measure of a radi- 
ator’s performance, and that two different types of 
radiators can heat a room to the same degree of com- 
fort but with quite different heat losses and conse- 
quently with quite different expenditures of steam. In 
their experiments two practically identical rooms were 
heated respectively with a 27 square foot long, narrow 
wall radiator placed under a window; and with a 36 
square foot 2-column 38-inch radiator placed beside 
a window. The comparative performance of the two 
radiators is expressed by the following table. 


Table Ill 
Differences 
Temperatures 30” 
Radiator 30” above 60°’ above floor above floor 
Type Outdoor Floor floor floor Ceiling to ceiling to ceiling 
Wall : 69.6 69.9 69.4 71.1 ia , 
“d —10.0 66.6 66.0 66.8 68.0 1.4 2.0 
38”-2 col. 7.8 67.6 71.9 78.5 86.5 18.9 14.6 
— 9.5 61.4 66.2 73.0 79.9 18.5 13.7 


In studying these figures, the significance of the vari- 
ous levels at which temperatures were observed should 
be kept in mind. At the floor, or rather 3 inches above 
the floor, where the readings were actually made, is 
“ankle height.” In these days of sheer hosiery and 
low-cut shoes the year round ankle temperature has a 
decided bearing on bodily comfort; for at that point 
the blood stream is very close to the surface and is 
easily chilled. The temperature at a point 30 inches 
above the floor is also important to bodily comfort, for 
our resting hours are spent with practically our entire 
bodies at or below that level. To persons sitting at rest 
the so-called “breathing line” temperature is of no im- 
portance whatsoever. In short, what is needed for 
comfort is an equable temperature from breathing line 
down to floor ; and for economy, the lowest temperature 
that can be maintained, from breathing line up to ceil- 
ing. 

Notice that the wall radiator maintained a prac- 
tically constant temperature from breathing line down 
to floor level, as well as substantially the same tem- 
perature from breathing line up to ceiling. The 2 
column-38 inch radiator on the other hand, while main- 
taining a substantially satisfactory temperature at floor 
level and 30 inches above the floor (on a moderately 
cold day) actually over-heated the room at the breath- 
ing line and seriously over-heated it at the ceiling line. 





7A. C. Willard and M. K. Fahnestock—Heating, Piping 


and Air Conditioning, March, 1930. 





American Gas Journal—A pril, 1931 





It would therefore condense more steam than did tne 
wall radiator, for the higher inside temperatures meant 
greater heat loss, which could be made up only by in- 
creased steam condensation. 

Notice further, that the room heated by the wall 
radiator exhibited less tendency toward stratification 
on an extremely cold day than did the room heated by 
the 2-column-38 inch radiator, in that the floor to 
breathing line differential in the wall radiator heated 
room actually decreased as the weather became colder, 
while in the other room this differential increased. The 
wall radiator led to the effect of low outdoor tem- 
perature, being felt less keenly indoors than did the 38- 
inch radiator. 

The brief conclusions to be drawn are: 

(a) Long low radiators placed under windows 
produce a greater degree of comfort than do 
taller radiators placed beside windows. 

(b) Long low radiators heat more economically 
(less steam and fuel) than do taller radiators. 

(c) In a room heated with a long low radiator, 
extremely cold weather leads to less stratifica- 
tion than in a room heated with a tall radiator. 

It is evident that the season’s heating bill is affected 
by the type of radiation used, and that two houses 
identical except for radiation may be heated to equal 
degrees of comfort at decidedly different costs. 


Effect of Finish 


It has been shown that so small a thing as the color 
of a coat of paint may have an effect on the amount of 
heat that a radiator emits. Severns’ reports that 
following values of the coefficient of heat transmission, 
(k) expressed in B.t.u. per square foot per degree 
difference per hour, for a single type and size of radi- 
ator, painted with various finishes. 

Relative Value 


Finish (K) of (K) 
One coat dull black Pecora paint 1.76 100.0 
Gray paint dipped 1.78 101.1 
One coat aluminum bronze 1.60 90.8 
Bare iron, foundry finish 1.77 100.5 


The above values pertain to three-column radiators. 

Since the effect of the finish is limited to that com- 
ponent of the total heat emission which is given off by 
radiation, it follows that the finish would have a greater 
effect on a radiator which gave off a larger proportion 
of its total heat emission by radiation, such as a wall 
radiator. It has further been shown by other investi- 
gators that it is the final coat of finish which determines 
the heat emission of a radiator. Thus, a radiator in- 
itially painted gray, with a relative value for the co- 
efficient of 101.1, would have this relative value reduced 
to 90.8 by the application of a coat of aluminum bronze 
over the gray paint. 

Effect of Enclosures 


The use of enclosures, or “radiator furniture,” as a 
means of improving the appearance of a direct cast-iron 
radiator, is becoming quite common. Such enclosures 
all have an effect on the steam condensed; and therefore 
on the heat emitted; the effect varying in degree with 
the design of the enclosure. They may also be reflected 
in the “heating effect” of the radiator. In general, the 
enclosure reduces the amount of steam condensed by 
the radiator. This apparent reduction in the capacity 
of the radiator may, however, be more than offset by 
the improved heating effect, for the reduction in con- 
densation caused by a properly designed enclosure re- 
flects itself in the maintenance of a higher average tem- 





*Wm. H. Severns—Transactions of the American Society 
of Heating and Ventilating Engineers, Vol. 33, 1927. 
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perature from floor to breathing line, and a lower aver- 
age temperature from breathing line to ceiling. Appli- 
cation of a properly designed enclosure may leave un- 
changed the breathing line temperature, reduce the tem- 
peratures above the breathing line, and increase the tem- 
peratures below the breathing line. If at the same time 
it produces this effect, it reduces the condensation rate 
—it has produced better heating at less cost. For proper 
performance the area of the enclosure outlet should not 
be less than the free area through the radiator, and the 
area at the enclosure inlet should not be less than 80 per 
cent of the outlet area. 


Rating of Radiators 


Until a few years ago the direct cast-iron radiator 
was rated in square feet of surface, the square foot of 


——% 


Natural Gas Heats Historic 
Structure 


G igs old Customs House at Monterey, 


California’s governmental headquarters 
under the flags of Spain and Mexico and un- 
der the United States for a time after Com- 
modore John Drake Sloat hoisted the Stars 
and Stripes there in 1846, is warm and cozy 
this winter for the first time since it was 
erected in 1814. A natural gas heating system 
has banished chill from the historic stone and 
adobe structure, where fireplaces and sundry 
types of stoves failed for more than a century 
to keep the cold away. 

Pablo de Sola, Spanish governor, thought when he 
built the place that huge fireplaces would solve the heat- 
ing problem. But they warmed up only a few square 
feet directly in front of them and charcoal burners 
were a familiar sight at all special occasions, such as 
the grand balls to celebrate the arrival of galleons from 
Spain or the Philippines. Even with them the rooms 
were chilly, which probably accounts for the popularity 
of Spanish shawls in those days. 

The Mexicans left things pretty much as they were 
when they took over California and the Customs House 
in 1821, so fireplaces and charcoal burners continued to 
smoke up the ceilings with the help of crude oil lamps 
and tallow candles. 

The Americans depended on fireplaces at first and 
even installed more of them when they completed the 
north wing, which the Mexicans had started, and built 
the south wing to match it. Stoves were introduced 
however, before the capital was moved north in 1849 
and newer models appeared from time to time until 
1867, when the customs service deserted the post for 
San Francisco. Still the place was never completeiy 
warm. 

Apparently forgotten for more than 30 years, the 
Customs House was reconstructed by the State in 1900, 
at the urge of the Native Sons, who maintained it for 
a quarter of a century or so—but couldn’t keep it com- 
fortable. Then on July 7, 1928, exactly 82 years after 
Sloat’s exploit, the building became a state museum, 
with Laura Bride Powers as custodian. 

Mrs. Powers soon noticed that tourists shunned the 
place in winter—and she didn’t blame them. She just 
couldn’t keep the rooms warm, even with all the fire- 
places and several stoves blazing, and her fuel bills 
were staggering. When natural gas came she installed 
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such a radiator surface having an average heat trans- 
mitting value of 240 B.t.u. per hour. The surface area 
was a fairly accurate index of the heating capacity of 
the old familiar column radiator. However, the newer 
tubular type radiators (the column radiator has not 
been made since 1926) introduce a different problem. 
Their characteristics are such that a square foot of 
their surface has a much different heat transmitting 
value than a square foot of column radiator surface. 
Manufacturers are therefore rating them either in 
hourly B.t.u. transmitting capacity, or in equivalent 
square feet of 240 B.t.u. per hour, or in both manners ; 
and as has already been brought out, there is a well de- 
fined school of thought which believes that there should 
be an additional scale of radiator performance, comfort 
producing effect. 
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a gas heating system and solved several problems at 
once. The fuel bills are lower; the drudgery of stoking 
fires is over, and it’s so easy to keep the whole place 
comfortable and clean that it is attracting almost as 
many visitors these winter days as in summer. 


—P. G. & Progress. 
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Gas Refrigerator Sales Mount 


A SIXTY per cent increase in sales of automatic gas 
refrigerators was accomplished during 1930 by the 
Consolidated Gas Company of New York and affiliated 
gas companies. 

Orders for 32,423 gas refrigerators, or the equiva- 
lent of 540 car loads, were received by the company, 
as compared with orders for 20,273 refrigerators in 
1929, and 5,345 in 1928. September, 1930, was a rec- 
ord month for refrigerator sales in the company’s his- 
tory, when orders for 4,601 refrigerators were received. 

It is estimated that the refrigerators sold during 1930 
will use more than one-half billion cubic feet of gas 
annually, according to O. H. Fogg, Vice-president in 
charge of commercial relations. 

“The large increase in gas refrigerator sales, achieved 
in the face of general depression and lessenged build- 
ing activity, indicates the extent of public demand for 
automatic refrigeration, which has been accepted as a 
necessity by the landlord as well as the tenant,” Mr. 
Fogg said. 

“The sale of gas refrigerators was in many cases 
accompanied by the sale of modern gas ranges, indi- 
cating a trend to complete modernization of the kitchen 
with automatic appliances.” 
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Gas Conversion 
Burner 


N. T. BRANCHE 
Engineer, Chg. Househeating Development, Surface 


Combustion Corp. 


(Continued from March Issue) 


LL coal fired boilers for domestic heating are 

limited as mentioned before by the grate area 

to the amount of coal which they can burn. 

The circumference of this grate is more than 

sufficient to accommodate a ring shaped at- 
mospheric burner with the capacity needed to replace 
the coal consumed at the maximum demand of the par- 
ticular boiler. 

In practice therefore, it has been found that the usual 
home of six or seven rooms will require a burner’ of 
16” outside diameter, with a maximum capacity of 400 
cubic feet of artificial gas. By far the largest percent 
age of homes and heating plants will require burners 
of this size. The sales record of a leading manufacturer 
shows that this type and size of burner is the one which 
is in average demand. A smaller size 14” in diameter 
will accommodate practically all the round boilers be- 
neath this rating, and a larger size 20" in diameter is 
capable of burning up to 600 feet and heating homes up 
to approximately 15 rooms. From this it may be seen 
that with three sizes of burners, identical in appearance, 
construction and operation, we have the ability to con- 
vert probably 90% of the homes we encounter. The 
remaining 10% of the heating plants of the coal fired 
type encountered are of rectangular shape and are in- 
variably of the sectional type. For sectional 
rectangular boilers it has been found that although the 
grate sizes govern to a large extent, as in the case of the 
round boilers, the rating of the boiler, that the propor- 
tion of indirect heating surface to grate area is greatly 
increased. Therefore, it is unnecessary to fit the 
burner heads closely to the rectangular sizes of grates 
but merely to make conversion burners with suitable 
baffling which will fit the greatest number of average 
size rectangular boilers. In this way the rectangular 
burner may also be reduced to three standard sizes of 
comparable capacities to the three sizes for the round 
boilers. 


tnese 


Usual Location of Burner 


It is customary on these boilers to install the burner 
as close to the front of the boiler as possible, allow- 
ing whatever extra space there is to remain at the rear 
in order that the gases after leaving the burner will 
have as long a travel as possible, for it is the invariable 
rule with these rectangular constructions to have the 
flue gases travel to the back of the fire box then to the 
front through the top passes, then back and out the 
stack, 
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It has been thought by many of those who are inter- 
ested in conversion burners that it is necessary to have 
the flame or combustion on these rectangular units take 
place as close to the side walls as _ possible. 
The extra proportion of indirect heating surface avail- 
able in the upper passes of the boiler makes this un- 
necessary and in reality all that it is essential to obtain is 
complete combustion in the fire box with as much ra- 
diant heat as it is possible to obtain by means of the 
inclined baffles over the burner flames. 


Other Types of Conversions 

The operating characteristics of the atmospheric type 
conversion burner have been described at some length 
because it represents to date by far the largest majority 
of burners installed. There are, however, two other types 
of conversion burners both of which have shown good 
operating economies and have been standardized upon 
by some of the gas companies for conversion sales. 

One of these classes consists of the type of burners 
which is equipped with a multitude of small Bunsen 
tips. These tips are so designed that they will operate 
at normal pressures with good combustion, primary air 
being drawn in through the openings at the base of the 
tubes, and secondary being naturally entrained by the 
flames at the discharge of the tubes. Such burners of 
course, depend upon change of demand or consumption 
in cubic feet per hour on throttling the gas pressure. 

Vith this type of burner however, no detrimental ef- 
fects are obtained by so throttling the burner. 

‘It is noteworthy that these burners control the air 
supply, both primary and secondary, by means of a door 
automatically operated in construction with the gas sup 
ply valve. 

A second class of burner which is coming into prom- 
inence is the power burner or the type in which the 
air is supplied for combustion by means of a low pres- 
sure motor driven fan. This type of burner has the 
advantage in that it is not dependent on gas pressure 
to entrain the air and may be so adjusted that a large 
amount of heat is converted to radiant heat. Such a 
pressure burner may be of either the premixed type 
whereby a mixture is sent to the burner heads or the 
non-premix type where the air and gas meet issuing 
from different ports at the point of combustion. Such 
burners in appearance closely parallel the oil burners. 


Draft Adjustments 


lt has become almost universal practice on gas equip- 
ment to operate it in such a way that the chimney draft 
will in no way affect the appliance. This is done by 
means of draft hoods and various other devices which 
will tend to prevent the suction of the chimney exert- 
ing a pull on the appliance to which it is connected. In 
the case of conversion burners it has been found almost 
universally that the coal furnaces which are being con- 
verted are already equipped with the necessary equip- 
ment to break the draft and regulate combustion prop- 
erly. 

The usual manner in which this is done is to get the 
burner into place, cement it tightly into the ash pit 
door opening by means of loosely laid brick and a plas- 
tic coating of magnesia insulating cement and set the 
consumption at the required rate per hour to take care 
of the home in severest weather. After having ob- 
tained the amount of gas per hour required and set 
the primary shutters to give the type of flame which is 
best described as being all blue with no cone, we find 
that we have a combustion which is covering nearly 
the whole height of the radiant baffles. 

It is now necessary to adjust the secondary air to 
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just supply the needs of the burner with a factor of 
safety of 25% to 35% excess air and this is customarily 
accomplished by a neutral draft adjustment with a 
lighted match. The check damper which is the damper 
opening outward from the flue pipe into the room, is 
thrown back wide open and wired open. This check 
damper is of greater area than the cross section area 
of the flue pipe. Therefore, we have effectively killed 
any draft suction on the furnace proper, the chimney 
drawing in the air from the basement. Between this 
check damper and the furnace is located a butterfly 
damper. This may be used to regulate the draft of the 
boiler itself or it may be removed and fire brick ce- 
mented in the flue partially closing it until the adjust- 
ment is obtained in that manner. 


Correct Size of Flue 


If the flue pipe were disconnected and the end of it 
left wide open, the furnace draft itself would be much 
too great for the proper amount of secondary air. This 
is one point on which the average gas installation man 
has often gone astray in conversion work and is the 
one point which has caused more loss in efficiency than 
any other. It is remarkable how small an opening 
is required for the proper discharge of flue gases as 
compared to the opening required for an equivalent of 
B.T.U. in coal firing. From practice it has been found 
that approximately one square inch of flue area for 
every 10,000 B.T.U. is somewhere near to the required 
opening. 

After opening the secondary air door at the front 
of the burner and turning the gas on, lighting the 
burner and allowing it to burn for 5 or 10 minutes 
until the furnace has become heated up, the flume 
damper (the butterfly damper) is practically closed. 
By opening the fire door a mere crack (approximately 
1/16 of an inch) and taking a lighted match and run- 
ning it up and down the vertical side of the door along 
this crack, it is very easy to determine whether or not 
there is a suction along the edge of the door or a pres- 
sure, the pressure usually immediately blowing the 
match out due to the lack of oxygen in the flue gases 
issuing from the crack. 

Such a test is extremely accurate for the reason that 
the flame is very easily affected by a slight draft. The 
flue damper is now closed down until the top half 
of the door shows a pressure and the lower half a suc- 
tion. Thus we have a neutral pressure line midway 
of the fire door, the pressure being the checking effect 
of the flue outlet and the suction being the convection 
effect of the heated gases or chimney effect. 

Now, by slightly opening the draft damper to increase 
the height of the neutral draft line we find the suction 
is carried to a higher point on the door and the recom- 
mended practice which is showing the best results is that 
the fire door has the neutral line as near the top as 
it is possible to locate it. After obtaining such an ad- 
justment a check with an orsat will show that it will 
fall beneath 7% oxygen and above 3% oxygen the 
usual average being around 5% which is the require- 
ment necessary for most gases to allow between 25% 
and 35% excess oxygen, a safe condition to run on. 


Down Drafts 

It is to be noted that with this test laboratory re- 
sults have shown that a down draft on the chimney 
with the damper so adjusted will tend to blow out of 
the check damper opening into the cellar and that the 
furnace will continue to operate satisfactorily with a 
reduction of 1% or 2% oxygen. The test which is re- 
ferred to indicated that a 5% oxygen content in the flue 
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gases would be reduced to 3% with a very severe down 
draft. 

This down draft condition is very rarely encountered 
in the conversion burner installations for the reason 
that there are conversions of coal fired equipment which 
have been operating satisfactorily on solid fuel and in 
order to operate satisfactorily on solid fuel, must have 
had considerable draft in order to give any heating re- 
sults at all. Therefore, save in the cases where a new 
burner and boiler is installed together in a new home 
it is usually found that the chimney is in ideal operat- 
ing shape with very much more draft than is required 
to carry off the small quantity of flue products which 
the conversion burner will give. 

There are several features regarding the old heating 
plant which must be considered in the installation of a 
conversion burner. 


Flue and Chimney 

It is essential that the flue pipe and the chimney be 
thoroughly cleaned to remove as much loose soot and 
carbon deposit as possible, for once that we have our 
conversion burner running our gas combustion is going 
to give us a water vapor content in the flue gases and 
some condensation during the initial starting period in 
the flue which will tend to dampen and loosen this soot. 
It is standard practice in one city to provide a cleanout 
door in the base of the chimney if it is not already 
installed and instructions are issued in this city to the 
householder to examine the base of his chimney and 
clean it out if necessary monthly during the first heat- 
ing season. This precaution has been found necessary 
because in that particular locality a grade of coal was 
used which apparently deposited an excessive amount ot 
soot. 

Heating Surfaces 

Another feature which is overlooked oft times is 
the condition of the heating surfaces of the boiler it- 
self. If we have a layer of scale and carbon deposits 
of a tarry nature over the heating surfaces of the boiler 
we have in effect a very good insulating coating pre- 
venting the rapid transfer of heat between the flue gases 
of heating section which is desired. It is therefore, 
essential that these surfaces be cleaned with wire brushes 
or other suitable methods. Fortunately this cleaning 
has become a universal practice in many cities by the 
leading plumbing shops and furnace dealers so that there 
is a standardized price ranging from $3.00 to $7.00 
depending on the locality. In some cases it is even done 
with a sand blasting outfit to insure extreme cleanli- 
ness. 


Insulation 

In the case of a steam boiler, after cleaning the 
heating surfaces, it is necessary to insure only that 
adequate insulation is provided on the boiler and the 
piping, which should be the case with any properly in- 
stalled heating plant. If it is not adequately protected 
it is customary to point out to the owner the defects 
in his system and explain to him that with proper in- 
sulation he will have a far more satisfactory heating 
plant whether he burns gas or any other fuel. 


Warm Air Furnaces 


There is also regarding a warm air furnace the neces- 
sity of checking up on the sealed joints of the fire bowl 
and radiator sections. These should be inspected and 
various methods have been worked out to see that there 
are no leaks which will dilute the flue gases with ex- 
cess oxygen and in the upper half of the furnace, per- 
haps cause their escape into the home. 
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After the heating plant is in shape the installation 
of the burner proper is dependent upon the thorough- 
-ness with which the equipment has been designed with 
this point in mind, the time required being usually very 
short, mostly occupied with running the gas line from 
the meter and installing the thermostat and 110 volt 
electric wiring to the motor valve. 

Some cities make a practice of this installation as a 
separate item having an agreement or contract with 
a local electrical dealer to install these at a fixed price 
including all material for the 110 volt connection, switch 
boxes, fuse block, conduit, etc. 

The installation cost of the burners depends of course 
upon the labor rates, the type of men employed, etc., 
and varies for different localities. It is customary for 
two men to install two burners a day where proper dis- 
tribution of material is made to them. In other words, 
the plan usually followed is to have two or more crews 
working from one truck, the truck leaving the burner 
and all materials necessary for the job at each house 
in the morning and then going back to the plant or 
warehouse and loading up for the afternoon trip. The 
truck then returns to check up on additional supplies 
that the installation men require and begins to pick them 
up at mid-day after they complete the jobs and leave 
them on the new location. One foreman usually su- 
pervises five to seven installation crews. 

With some organizations it is the practice to have 
the foreman adjust the burner and check the draft, 
etc. By far the better method though is to have the 
inspector responsible for these duties. This man cir- 
culates around to these jobs a day or two after they 
are installed and before they are turned over to the 
customer, presuming that the installations have been 
made during the warm weather, checking up on the ra- 
diation of the house if it has not already been estimated 
by the Sales or House Heating Engineering Depart- 
ment and sets the burner according to the demand re- 
quired, checks the adjustment, checks the thermostat, 
safety pilot, etc., and instructs the customer in the ru- 
diments of operation. 


Customer Instruction 


This instruction to the customer in many companies 
is minimized purposely. The telephone number is 
added to a caution card hung up beside the burner 
which outlines the various steps for lighting’ or turn- 
ing off the burner, providing it has been completely 
shut off, but stresses that a call to the gas company 
will bring out a service man who will light or turn it 
off as the customer desires. 

Oft times the person who has been instructed in op- 
erating it is away and the person who is attempting 
to operate it is wholly ignorant of the principles in- 
volved, and will pay no attention to the caution card. 
Therefore, in line with the idea of completely auto- 
matic heat with gas this simple duty of turning on and 
off burners should be considered as one of the respon- 
sibilities of gas home heating. 

Periodic Service 

It is not to be forgotten also while we are speaking 
of this service, that any piece of mechanical equipment 
requires overhauling periodically, not necessarily with the 
idea of replacing parts but to insure that the parts are 
all in operating condition. Every conversion burner in- 
stallation made should be checked over during the sum- 
mer months either immediately after the heating 
season or immediately before, preferably immediately 
after so that the fall months may be utilized for in- 
stallation of new jobs. This checking of a burner con- 
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sists in tracing over the wiring, checking the thermo- 
stat adjustments, checking the pilot adjustments, clean- 
ing out the venturi throats, checking the operation of 
the motor valve, secondary air door and if necessary 
with the particular gas encountered, removing the reg- 
ulator seat and valve stem and cleaning it thoroughly 
with Benzol or other solvent to remove the traces of tar 
which accumulate in these pieces of equipment. Oft 
times a burner is cited as having gone out of commission 
repeatedly day after day and usually this is due to the 
sticking of a regulator with tar in such a manner that 
as the burner calls for heat and the regulator remains 
closed for an instant, the pilot light is starved, going 
out and causing the equipment to become inoperative 
until it is relighted. 

It is always necessary to examine the interior of 
the furnace to see that the customer has not been 
burning trash or rubbish over the burner heads, caus- 
ing the ash to fall down and cover the burner ports. 
This has been found to have happened in rare instances 
where the difference between the coal fire and a gas 
fire is not appreciated by the customer. 

With these few points in mind and perhaps the oc- 
casional retouching of the appearance of the job with 
a little black enamel or aluminum paint, it is very easy 
to build up a feeling of confidence between the cus- 
tomers and the gas companies which promotes and fos- 
ters the idea that completely automatic heat is gas 
heat and that when the furnace finally needs replace- 
ment, a live prospect is waiting to receive a gas designed 
piece of equipment. 


——_}—____ 


Legislation Bearing on Utility 
Merchandising 


T HE following information has been collected in 
part by the Joint Committee of National Utility 
Associations, and brought to date by A. G. A. Head- 
quarters: 


In twenty-seven states where Legislatures are in ses- 
sion no bills have been introduced concerning utility 
merchandising. 

In three states, Louisiana, Mississippi and Virginia, 
there is no legislative session this winter. 

In nine states bills have been introduced upon the 
subject of utility merchandising, namely, California, 
Indiana, Kansas, Missouri, Nebraska, Nevada, Okla- 
homa, Pennsylvania and Texas. 

The Nevada bill prohibited the sale of any article, 
commodity or appliances, except in the conduct of the 
utility business. The California bill is identical, The 
Kansas, the Missouri and the Nebraska bills are identi- 
cal. They provide against the sale of any chattel, ar- 
ticle, commodity or manufactured product by a utility 
company. The Oklahoma bill prohibits the sale of fix- 
tures, instruments, apparatus or appliances. 

The Kansas bill has been passed by the Legislature. 
The Missouri bill has been recommended for passage 
by the House Committee. The Oklahoma bill has passed 
both Houses. The Nevada bill is dead. Indiana ad- 
journed without action. No action has been taken on 


the other bills, at least to the extent of recommending 
them for passage. 


This information is accurate as far as can be ascer- 
tained up to and including March 20, 1931. 
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Growth in Production of 
Liquefied Petroleum Gases 


ARKETED production of liquefied petroleum 

gases, principally propane and butane, during 
1930 reached a total of 18,017,347 gallons, an increase 
of 81.4 per cent over the 9,930,964 gallons marketed 
during 1929 and nearly 300 per cent greater than the 
4,522,899 gallons marketed during 1928, according to 
the United States Bureau of Mines, Department of 
Commerce, following the completion of a survey of 
1930 operations by E. B. Swanson, Chief Petroleum 
Economist. The first survey of production, completed 
in June, 1930, reported the quantities marketed annu- 
ally from 1922 to 1929, inclusive. 


Marketed Production of Liquefied Petroleum Gases, 
1922-1930 
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An approximate segregation of the gases marketed 
indicates that the 1930 distribution of propane was in 
the neighborhood of 11,500,000 gallons, virtually twice 
the 1929 distribution, while the distribution of butane, 
isobutane, pentane and butane-pentane mixtures used 
for comparable purposes, reached a total of about 6,- 
500,000 gallons, approximately 50 per cent more than 
during 1929. 

It is estimated that 117,000 customers were served 
with propane during 1930 as compared with 55,000 in 
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1929 and 20,000 in 1928. The indicated average con- 
sumption per installation was 98.6 gallons. 

Several communities in California, Oregon and Wash- 
ington during 1930 received their first gas service 
through the medium of butane plants, while the num- 
ber of such plants in the remainder of the country also 
continued to increase. : 

Individual gas systems, in which air is passed through 
the pentane container, supply a mixture of air and pen- 
tane which is used to a considerable extent in individ- 
ual dwellings. Approximate data relative to the dis- 
tribution of pentane for this purpose indicate a sub- 
stantial increase during 1930 in the number of instal- 
lations of such gas systems. 

The producers of liquefied petroleum gases operat- 
ing during 1930 and reporting distribution to the Bu- 
reau of Mines were identical with those reporting for 
the preceding year. Although a number of companies 
indicated an interest in the possibilities of producing 
liquefied petroleum gases, no additional producers were 
reported. It is probable, however, that the number of 
local distributors of these gases increased. 


a ee —— 


Texas Supplying Vast Quantity of 
Natural Gas 


EXAS has just completed its greatest season of 

supplying natural gas to other states, the peak 
of the winter season seeing natural gas going from 
the Panhandle of Texas to many industrial plants 
and to thousands of homes in the Middle West. Pipe- 
lines that tap this huge reservoir of potential power, 
covering millions of acres in the Texas Panhandle, 
spread a net work that touches the industrial centers 
of a dozen states, from Colorado to Indiana and Ken- 
tucky. 

This section of Texas, within the last five years, has 
seen the building of nine major pipelines, forming a 
5,500-mile network, not including tributaries, represent- 
ing an investment of at least $300,000,000. There are 
but few of the lines awaiting connections at the wells, 
while the tenth line, of approximately 1,000 miles, is 
under contract. Still others are proposed. 

Pipeline construction of this section has been a salva- 
tion during the last twelve months, affording employ- 
ment for thousands, as well as keeping up steel orders. 

With the completion of all of the lines, more than 
600,000,000 cubic feet of natural gas will be carried 
out of the Panhandle daily. The field from which the 
gas is obtained is more than 100 miles long and averages 
20 miles wide. The area is estimated to be about 20 
to 25 per cent developed. Engineers estimate the total 
resources of the field at 111 million billion cubic feet. 

While so much of the gas is being piped away, Texas, 
too, is using its part of the product. A billion cubic 
feet a day is run through gasoline extraction plants in 
the field, where 800,000 gallons of gasoline are manu- 
factured daily. The residue gas, then, is used in the 
manufacture of carbon black, which has sprung up to 
become one of the state’s leading industries. Approxi- 
mately 100,000 tons, or an estimated 55 per cent of the 
world’s supply, is produced annually in the Panhandle 
section of Texas. 
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Wen, 


HE Merry Month of May will bring 

a constant ringing of the cash register 
to the gas man who has planned his work. 
May is the month when the home manager 
wishes to go places and see things; it is 
the month when the bride-to-be does her 
shopping; when pa wants to play and have 
an early morning bath. He don’t have to 
excuse himself now, because the house is 
too cold to shower so much water about his 
person. Oh! to be sure, we are assuming 
that there is automatic hot water service 
m the home. 


The month of May is the month of the 
Lily of the Valley, Emerald is the color for 
the month. It is the month when dec- 
orations should be in pastel shades, save on 
such occasions as Mothers’ Day when they 
may be red and white, or on Memorial Day 
when they should be red, white and blue. 


May-pole windows fit-in in May, and 
pink and white should be the color scheme 
for such displays. 


May however, to the gas man is Auto- 
matic Water Heater season and unless he 
has a particular urge to build some special 
window display advertisements for Decora- 
tion Day and Mother’s Day he should de 
vote his windows to the promotion of Hot 
Water Service. Elsewhere in this issue of 
the American Gas Journal will be found 
suggestions for effective gas water heater 
window display advertising. 





1 — Fri 
2 — Sat 
3 — Sun. 
4 — Mon. 
5 — Tues. 
§ — Wed. 
7 — Thurs. 
8—Fri. 
9 — Sat. 
10 — Sun. 
11 — Mon. 
12 — Tues 
13 — Wed. 
14 — Thurs. 
15—Fri. 

— Sat. 
17 — Sun. 
18 — Mon. 
19 — Tues. 
20 — Wed. 
21 — Thurs. 
22 — Fri. 
23 — Sat. 
24 — Sun. 
25 — Mon. 
26 — Tues. 
27 — Wed. 
28 — Thurs. 
29—Fri. 
30 — Sat. 


31 — Sun. 





May Day; moving day—the day the gas man opens his 
Spring Harvest sale of Water Heaters. 

General check-up on all details of sales activity. 
Schedule and recheck “Sale is on” newspaper advertise- 
ment. : 

Get ready to “knock off” some real sales tomorrow. 
Sale on in Full Swing. Shanghai and Hong Kong, China, 
were first lighted by gas in 1862. 

Re-read second newspaper ad. “Only $5.00” and send to 
newspaper. 

Check-up see that advertisement appears in newspaper. 
Check-up “18 Months to Pay” advertisement and send 
newspaper. 

St. Louis, Missouri first used gas in 1846. Meeting with 
salesmen to check results of sale. 

Check-up of floor and window display to see that they 
are clean and orderly. Talk with floor sales people. Get 
out letter to employees urging them to take advantage 
of special purchase plan. 

Check over newspapers to see if “For Dishes” advertise- 
ment appeared and what position it had. Mother’s Day. 
Check over prospect cards and look over employee sur- 
vey sheets. Talk to service department about prospects. 
Get “Bath” advertisement ready to send to newspaper. 
Check-over displays see if new display is finished and 
ready to install. 

See if truck banners are in good shape, clean and 
properly used. 

Get “Shaving” advertisement ready to send to news- 
paper. Arrange for window displays and rearrangement 
of store floor tonight. 

Look over new window displays and store arrangement. 
Creck-up with salesmen on second period of sale. 
President Lincoln nominated 1860, and he had no Hot 
Water Service in his home. 

3enjamin Franklin died 1790. Get “Cleaning” advertise- 
ment ready for the newspaper. 

Check-up on employee activities and sales to employees. 
Gas sold for $2.75 per M. cu. ft. in Baltimore, 1870-1876. 
Get “Cost” advertisement ready for newspaper. Col. 
Chas. A. Lindbergh started for Paris, 1927. 

Windsor obtained first English patent for gas making 
apparatus 1804. 

Check-up on sales for third period. Impress everyone 
with the fact that the special sales period is rapidly 
drawing to a close and insist upon necessity of closing 
more sales. 

South Carolina ratified U. S. Constitution 1788. 

Run “Cost” Advertisement in newspapers today. 
Meeting for general “how” to close existing prospects. 
Al. Jolson of “Mammy” fame born, 1886. 

Run Advertisement “Only Three More Days.” 

Get “Saturday Last Day” advertisement to newspaper, 
paste proofs of same about office and in windows. 
Sale is drawing to close time to give some thought to 
June activity, to check-up and see if plan is ready to pre- 
sent to organization. 

Decoration Day—-holiday—for everyone save the sales 
manager. 
Battle of Seven Pines and Fair Oaks, 


Va., 1862. 
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Tue OUTSTANDING 


DEVELOPMENT IN CARBURETTED 
WATER GAS MANUFACTURE 


+ + + 


THE U.G.L. 
HEAVY OIL PROCESS 


(Patented) 


As successfully used at Philadelphia, Newark, Atlantic City, 
Norwalk and New Haven, Conn., and Long Branch, N, J. 


We shall be glad to discuss the savings which the U.G.I. Heavy 


Oil Process makes possible in your plant. 


THE U.G.1. CONTRACTING COMPANY 


DIVISION OF 


UNITED ENGINEERS & CONSTRUCTORS 


INCORPORATED 


DWIGHT P. ROBINSON, PrREsIDENT 
Chicago 


Philadelphi 
iladelphia Conway Building 


112 North Broad Street 





MAXIMUM RETURN TO CLIENTS PER DOLLAR INVESTED 
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Also C type meters (tinned steel case). Capacity range—600 to 17,500 cubic feet per hour. Six sizes. 
Metric Iron Case Meters, Orifice Meters and Testing Apparatus 




















A type meters (tinned steel case). Rated capacity range — B type meters (tinned steel case). Rated capacity range— 
175 to 3400 cubic feet per hour at "differential. Five sizes. 150to 7500 cubic feet per hour at 4" differential. Eight sizes, 


as Meters that are not duplicated 


A\erican METER COMPANY Gas Meters have struction — proper metallurgical composition of parts— 
every known requirement for true economy. precise assembly—efficient operation. 

Collectively, these meters cover the entire range of Only an exact duplication of each feature in every 
Gas Company needs for measuring manufactured or detail can give an equivalent value. 
natural gas. The line is complete. And the varying re- High quality is true economy. American Meter 





quirements of each section of the country Company Gas Meters will measure 


AMERICAN METER COMPANY 
JOHN J.GRiFrin & COMPANY 
HELME & McILHENNY 
MARYLAND METER Works 
D. McDONALD & COMPANY 
Metric METAL Works 
NATHANIEL TUFTS METER Works 
PAciFiC METER Works 


are served by a manufacturing plant or your Gas at lower cost. A_ nearby 


a service station located in that area. representative will be glad to discuss 


Individually; each meter has every this with you. 


quality necessary for accuracy and 


AMERICAN METER COMPANY 


The Worlds Largest Manufacturers of Gas Meters and Allied Apparatus 
Fsrasusneo 1836 
GENERAL OFFICES : 105 W.40™ STREET - NEW YORK.N.Y. 








ndability — proper design and con- 
dependability — proper desig 

















SALES ALBANY + BALTIMORE * BOSTON + CHICAGO + DALLAS + DENVER + ERIE - KANSAS CITY 
SERVICE + Los ANGELES + NeW YORK + PHILADELPHIA - PITTSBURGH * SAN FRANCISCO + TULSA 
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WHY 


REPUBLIC £/Z£C7R/C WELD 
PIPE WITHSTANDS 
PUNISHMENT IN THE 


Tensile test on strip cut from Electric Weld pipe. Note the 
¥% in. diameter notches at the weld, Break did not occur at weld. 





— 


Twist test with weld at right angles to axis of test strip. Two up- 
per test pieces are from pipe 6-% in. O. D. x 0.218 in. Two 
lower are 6-5 in. O. D. x 0.250 in. 








Pipe A is 6-% in. O. D. x 0.250 in. thick, expanded to 8-% in. 
O.D. Pipe B is 6 in. O. D. x 0.156 in. thick, expanded to 
8-%¢ in. O. D. Both are Republic Electric Weld pipe. 


G yeerre one | 


Twist test with weld longitudinal through center. Upper test plese 





is 1%¢ in. wide and has been given seven twists; lower is 1-Yein. “ 


wide, given four twists. 


FIELD... 


<< hy 
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Only those who have had intimate contact with pipe 
line work know the variety and the extent of the stresses 
to which line pipe is subjected in use and during handling. 


Engineers and field men who know from experience the 
value of high tensile strength and ductility, and the ad- 
vantages of uniform wall thickness and proven welds, will 
be interested in the results of the tests illustrated here. 


While the usual hydrostatic and crushing tests are suf- 
ficient for the protection of the buyer in routine pipe 
production, these “abuse tests” are of value, illustrating 
as they do the unusual qualifications of Republic 
Electric Weld pipe, proving its 
strength of metal and weld, 
its ductility, its working qual- 
ities and its ability to take 
punishment in the field. 
Details gladly mailed on request. 








Vanstoning quality of electric weld 
pipe 6-% in. O. D. x 0.250 in. 


REPUBLIC STEEL 


CORPORATION 












aR 


GENERAL OFFICES: YOUNGSTOWN, , OHIO 
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Make ’em Hot Water 


Conscious! 


AY is the ideal month for the gas man to stage 
M his initial drive to secure converts for Automatic 
Hot Water Service for the home, and if we are to 
awaken their intercst, we must work fast and furious and 
employ every vehicle known to modern promo- 
tion to implant the desirability of such service and do 
it immediately and in such a manner that every other 
competitive element will be more or less secondary. Also 
we must do the job thoroughly, for if we do not get 
them to buy during the month of May we must do it 
in a manner that will at least get their name on the 
dotted line before Christmas. 

Our plan in detail will dwell upon a thirty day ac- 
tivity and is predicted upon the idea that selling Auto- 
matic Hot Water Service to the home should be 
a continuous activity, laid down for a period of from 
three to five years. It is our opinion that plans that 
visualize activities of such duration will prove very 
effective in many respects, and while the original plan 
of carrying-on may have to be modified or completely 
changed several times during such a period, the mere 
fact that we have a plan and are working according to 
plan will prove most advantageous. 

A plan laid out for such periods of time should take 
into consideration the best approved merchandise, the 
potential market of today, the growth and development 
of new markets, method of marketing, dealer co-opera- 
tion, employee user and employee sales assistance plans, 
continuity of advertising, improved sales methods and 
training, customer and employee education, using the 
user plans, added M cu. ft. per domestic meter, fair 
prices and terms such as earn a profit, and many other 
phases of modern merchandising. These plans should 
also be taken into consideration in planning sales for 
the present year and in operating a thirty day activity 
and the following outlines some suggestions along these 
lines as they may be applied to a thirty day starting 
activity. 


sales 








How one gas man secured tie-in from a druggist 









How one Plumbing Company 


) Sells Water Heater, J. D 
of Robinson Bros., Pine Bluff, Ark., demonstrates a 
gas water heater to a prospective purchaser 


Flinn, 


This plan is designed to sell 40% of the total of a 
year’s quota (12 calendar months) of Automatic Gas 
Water Heaters by an intensive activity during the month 
of May; the activity to start with an “Early Bird Break- 
fast’’ at which all interested employees and sales people, 
together with the sales manager and other executives, 
are to be present. The plan will be outlined at this 
meeting and everyone present will be given a “working 
kit” for his or her use during the activity. 

The activity will close with a rally on the evening 
of May 29 where final results will be announced and 
awards made. 

The merchandise to be featured to be only such ap- 
pliances as have been approved by the American Gas 
Association Testing Laboratory. 

Prices and terms shall be such as will enable the gas 
company as well as any dealer to earn a fair profit. 
Terms call for a reasonable initial or down payment 
with order and monthly payments extending over a 
period not to exceed (18) eighteen months. All de- 
ferred payments to bear a carrying charge equal to 10% 
of the remaining unpaid balance, after down payment 
has been made. 

Compensation to regular sales people will be the same 
as is now in force, together with added bonuses and 
prizes, during this period, as hereinafter outlined. 

Bonuses in our plan will consist of the payment of 
$1.00 above the regular compensation and an oppor- 
tunity for special prizes, for each heater sold by an out- 
side salesman. Some sales executives may wish to set- 
up a definite sum of money for the men who sell the 
greatest number of heaters in a given period, or for 
those selling the greatest dollar value, or selling a. 
heater each day. Others may prefer to operate on the 
point system wherein each dollar cash value entitles the 
salesman to a credit of a fixed number of points, usu- 
ally two, for each dollar sales, which may be applied 
to merchandise prizes. Catalogs for use with such 

plans, as well as merchandise, may be obtained from 
the Dartnell Corporation of Marshall-Field and Com- 
pany, Chicago and others. The merchandise plan is 
preferred by many salesmen for the reason that the ar- 
ticles are all first-class, wanted merchandise that will 
be appreciated by wives, children, parents and friends. 
Where this plan is used the wise sales manager will 
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see to it that the catalog is sent 
to the salesman’s home. 
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compensated if the names sup- 
plied are sold during the activ- 










In our plan we will use the 
merchandise plan and in addi- 
tion, offer as a suggestion the 
“Cleanvenience” prizes as out- 
lined. This plan calls for a 
large chart on which has been 
lettered : 

Sixty dollars will be set-up 
on this contest—forty-five 
$1.00 prizes, one $5.00 and 
one $10.00 prize. The contest 
will be open only to outside 
salesmen. Every time an out- >> 


side salesman brings in an or- ee <a UNTIL MAY 15th 


we are offering any 


Ruud ~- Pittsburg 
. Water Heater 


in our stocR for 


$ 00 Balance Monthly 
ere . 2 . : 
DOWN with Your Gas Bill 
fs a Special Feature of this Campaign, we are giving a 


Beautiful and Worth-while Premium FREE 
with each Heater. 


COMMUNITY NATURAL, 
GAS COMPANY 


How the Natural Gas Man Says use Hot Water Serv- 
ice in your home 


der for a gas water heater 
that gets the credit depart- 
ment’s OK he is entitled to 
write himself a ticket for $1.00 
(write his name on the chart). 
The man who writes his name 
at the “C” start of the word 
“Cleanvenience” will receive 
$5.00, regardless of the num- 
ber of heaters he has sold. The 
object of course, is to boost 
sales un to that point. The 
man who sells the 45th heater 
will receive $10. When 45 
heaters have been sold a new chart will be put 








up and operated on the same basis. On the 


other hand, if only 44 heaters are sold during 
the period of the activity only $45.00 will be paid 
out in prize money on this plan. This plan is de- 
signed to put a little extra push and play into the 
activity. Where the amounts seem too large it is recom- 
mended that they be decreased and used for that lit- 
tle extra money which will speed up efforts and sales. 

Employees will be used during this activity as sales 
aids; their job will be to turn in the names of friends 


.... When Grandma Was A Girt’ 


Natural Gas Will 


wij, tee d'auta ity. A special users card will 
uckhet cul a 
important place a the’ =e made out and turned over 
family kitchen. 
to the salesmen by the sales- 
It carried the water,to . . 
wash the clothe: and the Manager each morning and it 


dishes, and antly was ° ° +. 
being called upontomectthe. Will be his duty to visit the 
responsibilities of clean house- st 
keeping. ; users and report on them 
Te has served its pur, n ’ i i 
eacahay served ice purpae and ha each evening, turning the 
fading history, along with the other bards back to the sales man- 


Man and modern ingenvsty ku piped the 

water to the house for the kitchen, bath ger. 4 

WARE acon The drive should be an- 
nounced and kept alive by a 

consistent newspaper advertis- 

ing schedule built somewhat 

along the lines as laid down 

at the end of this article. 

Where direct mail advertis- 
ing is to be employed it is rec- 
ommended that the method of 
handling it be very carefully 
planned and that the plan be 
conformed to the last detail. 
If cards are to be used (and 
that is our choice) we suggest 
that a series of at least five be 
used, and in connection with a 
sixth piece in the form of a 
folder that ties-up the heater, 
the plan of sale and the cards 
and opens the way for the salesman’s call. 
Unless the plan includes and schedules a salesman’s 
call immediately after the customer has received the 
sixth mailing you’ve wasted a lot of fine ammunition, an 
excellent opportunity to sell the idea of Automatic Hot 
Water Service for the home and possibly an immediate 
order for an automatic gas water heater. 

In our plan we recommend other forms of adver- 
tising; day and night (painted) bulletin boards, truck 
banners, store and window display advertising, and spe- 
cial demonstrations. During the period of this activity 


Make It Hot 





and acquaintances to whom they 
have talked about the advantages of 
having Automatic Hot Water Serv- 
ice. (Make this clear, otherwise a 
great many names will be turned in 
that are wholly valueless and simply 
waste the salesman’s time who calls 
upon them). Employees will be 
paid a commission of $5.00 for all 
leads turned in during this period 
which results in a sale during the 
activity. 

Special attractive employee-user 
prices and terms will also be offered 
to all employees during the period 
of this activity. A canvass of all 
employees will be made and all those 
owning their own homes and all 
family heads will then be solicited 
to purchase an automatic water 
heater at the special price. 

A “Use the User” plan will also 
be conducted by the outside sales- 
men and by the floor sales people by 
telephone. The users plan will be 
an approach to ascertain how the 
user likes automatic hot water serv- 
ice and to secure names of friends 
who may be interested in having 
such service. The user is to be 





Believe It 


OrNot! ~~ 





Someone must scrub five miles of ta / 
floor each year in the average home. , 
2 
Pa y 
a ¥ 
a. ; rs Pa 


S thot someone youl Then let GAS 
service help you with this tiring 
task. Automatically it will bring you ~ 
on obundent supply of steaming 
HOT water to make your scrubbing | 
easier. Cleaning from two to twenty 
A Yimes taster HOT water will also 


a 


the day or night. You will be under 
se obligation. Just phone today. 


/ Fs / 7) 
Associated Gas and Electric System 








How the Associated Gas and Electric 
System advertises Hot Water Service 


effective window displays should be 
built at the start of the activity, 
with changes planned for sometime 
about the middle of the month. 
Store displays should be arranged 
for and a grouping of heaters on 
the sales flor, with prices plainly 
marked on special tags. Store ban- 
ners and cards should be part of 
this display. 

Pile-up, so to speak, the floor 
with heaters; the more the better. 
When you lead folks to believe you 
expect to sell, they buy. Store dis- 
plays may also include special dem- 
onstrations and decorative booths— 
get some of the theatrical into your 
selling scheme ; cards, colored lights, 
pedestals, etc. In our plan we do not 
play up premiums, however there are 
any number of kindred items that 
may be used as premiums. If such are 
desired, lists may be secured from the 
heater manufacturers. We do not 
think it a capital idea to give an al- 
lowance for furnace coils and old 
heaters during such an activity, the 
amount of the allowance to be de- 
ducted from the full price of the 
heater. 
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Announcement ad Sunday before sale opens 6 col. x 300 lines 1800 
ay 3 Newspaper ad. “Sale Is On’ 4 col.x 150 lines 650 
May 6 Newspaper ad. “Only $5 Down” 3 col.x 150 lines 450 
May 8 Newspaper ad. “18 Months to Pay” 3 col.x 150 lines 450 
May 10 Newspaper ad. “For Dishes” 3 col.x 150 lines 450 
May 12 Newspaper ad. “For Bathing”’ 3 col.x 150 lines 450 
May 15 Newspaper ad. “For Shaving” 3 col.x 150 lines 456 
May 18 Newspaper ad. “For Cleaning” 3 col.x 150 lines 450 
May 21 Newspaper ad. ‘For Health” 3 col. x 150 lines 450 
May 24 Newspaper ad. “Costs Only” 3 col.x 150 lines 450 
May 27 Newspaper ar. “Only 3 More Days” 5 col. x 200 lines 1000 
May 29 Newspaper ad. “Last Day Saturday” 3 col.x 200 lines 600 
Total 7650 

Note: Last day may be changed to Friday if store is closea on Saturday. 


Helping The 
Serviceman 


GRACE REBMAN PRESTON 


ITH a greater number of heat controlled 

ranges being sold each year to experienced 

and inexperienced cooks, the man setting 

that range into the home has been faced 

with many cooking problems, much to his 
dismay. In some companies, he has been able to turn 
the many questions over to the Home Service Depart- 
ment for answering. But in many companies there is 
still littlke home service help and he has had to worry 
along as well as he could, probably using his wife or 
mother as consultant. Feeling the need for a simple, 
easily referred to, manual, the following has been com- 
piled to help the serviceman. 

It is hardly necessary to go into the need for em- 
phasizing the proper sized pipe connections for all 
ranges, or the fact that if the oven is connected to a 
chimney, that chimney must not have too great a down 
or up draft. Nor is it necessary to emphasize that in- 
sulated ranges require the lowest possible maintenance 
or by-pass flame, while the non-insulated oven my 
have a longer by-pass. The serviceman will also ad- 
visc the cook that baking is done on the racks provi- 
ded in the oven and not on the oven bottom. And 
now for some of the problems that face the serviceman : 

When Baking Goes Wrong 
Apple Pie Won't Brown 

Oven not hot enough—calibrate heat control adjust 
maximum and by-pass flames. 

Not baked correctly—All pies should be placed in 
very hot oven 475 degrees for 10 minutes then heat 
control changed to finish the baking period. Finish 
baking at 400 degrees for apple pie, 375 degrees 
for berry pie, 340 degrees for custard or pumpkin 
pie. 

Apple Pie Boils Over 

Baked at too high temperature after first 10 minutes. 

Upper and lower crusts not properly sealed together. 

Too many apples for shallow pie pan—use fewer ap- 
ples or deeper pie pan. 


Biscuits Heavy 


Oven not hot enough—calibrate heat control, adjust 
maximum and by-pass flames; bake at 450 degrees 
or higher for very tiny biscuits. 
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Too much shortening used. 
Not enough leavening used (baking powder or soda). 


Biscuit Crust Too Hard And Heavy 

Oven not hot enough. 

Too much liquid used. 

Place biscuits closer together on baking pan. 
Cake Burns 


Oven too hot—calibrate heat control and adjust 
flames. 

Cake not baked at proper temperature—see cook- 
books or chart. 

Cake baked too long. 

Cake Burns Unevenly 

Cake pans too close to side, front or back oven lin- 
ings. Allow at least two inches margin. 

Cake pans may be too large, filling the oven too full. 

Flue trouble—possible obstruction in flue or too much 
draft. Use draft hood or damper. Change 
damper position if one is in use. 

Cuke Raises Unevenly 

Too much draft—use damper or draft divertor. 

Uneven racks in oven or stove not set level. 

Cakes backed too close together on same rack. 

Cake batter not spread evenly in pans. 

Some inexpensive cake pans are made of metal of 
uneven thickness. These pans will curl when 
heated. 

Cake Bakes Unevenly In Different Parts of Oven 

Calibrate heat control—adjust maximum and by-pass 
flames. 

Too much flue draft—use divertor or damper. 

Not enough draft—obstruction in flue either oven 
or chimney. 

Oven racks too close together or too near top of 
oven. Allow equal space between racks, and top. 

Oven over-crowded—allow sufficient space for circu- 

lation around each pan. 
Cake Is Heavy 

Too much sugar, shortening or egg yolks used—meas- 
ure accurately follow recipe accurately. 

Oven not hot enough. 

Sponge or angel food cakes may have been over- 
mixed. Cream of tartar or lemon may have been 
omitted. 


Cake Has Heavy Streak On Bottom 


Egg yolks not beaten enough. 
Cake batter not mixed enough. 
Oven not hot enough. 


Cake Not Baked In Proper Length Of Time 
Oven not hot enough—calibrate heat control and ad- 
just flames. 


Deeper pan than usual used—takes longer for heat 
to reach center of the cake batter. 


Cake Falls When Removed From Oven 


Not baked for sufficient length of time. 

Damp flour used. 

Too much sugar or shortening used—measure ac- 
curately. 

Too much or not enough leavening used—follow 


recipe. 
Oven Roasts Meat But Won't Bake Cake. 
Oven too hot—calibrate heat control—adjust flames. 
Oven Bakes Cakes But Won’t Roast Meat 
Oven not hot enough—calibrate and adjust flames. 
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Cakes Or Cookies Burn On Bottom 
Pan or pans fill oven too full so heat won’t circu- 
late. 
Oven not hot enough—calibrate heat control and ad- 
just flames. 
Too much draft—use draft divertor or damper or 
change damper position. 


Cake Or Cookies Too Light On Bottom 


Uven racks too close together. 
Pans too new—not “seasoned.” 
Not baked for sufficient length of time. 
Not enough draft—possible flue obstruction in chim- 
ney or oven. 
Cake Or Cookies Burn On Top 
Oven too hot—calibrate heat control—adjust flames. 
Too much chimney draft—use divertor or damper. 
Not enough draft—possible flue obstruction. 
Oven rack too close on top of oven. 
Baked too long. 


Cake Or Cookies Too Light On Top 

Oven not hot enough—calibrate heat control and set 
flames. 

Oven racks too close together—allow more space be- 
tween. 

Pans baked directly on top of one another—stagger 
position best. 

Cookies baked in pan having high sides—invert and 
bake on bottom. 

Possible flue trouble—flue may be obstructed and may 
be too large. Use damper or draft divertor. 


Cake Or Muffins Raise In Peaks And Crack Open 


Too much flour or not enough liquid—measure ac- 
curately. 
Muffin batter over mixed. 
Oven too hot—calibrate heat control and adjust 
flames. 
i Pound cake baked at ton high a temperature or in 
too large a pan having no center tube. 

Follow recipes accurately in all baking for best re- 
sults. Use measuring cups and measuring spoons— 
level measurements. Always sift flour before meas- 
uring and do not pack into cup. 


When Broiling Difficulties Arise 
Broiling Oven Temperature 


Must be hot for best results—heat control at 550 
degrees. 
Preheat oven at least 5, preferably 10 minutes. 
Broiler rack should be preheated. 
Broiler Pan Treatment 
Advisable to pour about 1 cup boiling water in pan 
before heating. 
This keeps fat from smoking or igniting. 
Keeps broiler pan from crazing. 
Certain types of built up broiler pans do not need 
water. 
Distance 
Place broiler rack so that food surface js 11 4-2 inches 
from flame. 
Broiler Door 


Keep door closed most of the time—less noise, steam 
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and smoke. No spattering of grease on kitchen 
floor. 


Lowering Temperature 
When food is seared (browned) on one side, turn 
and sear other side. 
Change heat control so flame is only half as long 


aS maximum. 
Retain half flame for rest of broiling procedure. 


Oven Meal Procedure 
Searing 
Preheat oven to 500 degrees if brown surface is liked 
on meat. 
Place prepared meat in oven without covering for 
20 minutes. 
Cover meat and place prepared vegetables in oven. 
All should have small amount of moisture added. 
All pans should have close fitting covers. 


When all are placed, change oven heat control set- 

ting. 
Degrees And Time 

250 degrees for long slow cooking or very small 
amounts of food. 

275 degrees for not quite so long a time. 

Allow from 3 to 5 hours depending on amount of 
moisture present. 

325-350 degrees for less time or less moisture. 

Allow from 1 to 2% hours depending on amount of 


food. 
350-375 degrees for quicker cooking or less mois- 
ture. 


Allow from 45 minutes to 2% hours according to 
amount of food. 


Top Burner Cooking 
Boiling 
Cooking of food in large amount of water. 


Requires hot, high flame to bring up to temperature. 
Low flame only required to maintain temperature. 


Simmering. 


Keeping liquid at a temperature just under -boiling 
point, 
Low flame only required. 


Stewing 


Cooking of food in small amount of water. 


Low flame required to keep at temperature of slow 
boil. 


Fryimg 


Cooking of food in large amount of fat at high tem- 
perature. 


Sauteing Or Pan Frying 
Cooking of food in small amount of fat. 
High flame required to bring up to temperature. 
Low flame will maintain temperature. 


Large bottomed cooking utensils most economical 
for top burners as less fuel is required to maintain tem- 
perature. Brand new light tin utensils will not allow 
food to brown. Season by greasing then placing in 300 
degree oven for half hour. Pans just holding the 
proper amount of food are more economical in use of 
fuel than pans that are too large. 


SURO T No: 
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Here’s How 


S. C. Whitener, of Hickory, N. C., Narrates an 
Interesting Story on Selling Gas Refrigerators 


ELLING gas fired refrigerators on a small 

property and with strong electrical competition 

has been one of the greatest pleasures of my 

selling experience for several reasons. Having 

sold electrical merchandise for years in this 
same territory where now I am selling gas appliances, it 
seemed when I first started selling for Piedmont Utilities 
Company that it was impossible to talk gas appliances 
convincingly. In other words, I did not believe in my 
product; but after several months’ work, I came to real- 
ize that this was a new product in this section, not only 
to me, but to nearly every one that I came in contact 
with. Therefore, I began to study the gas industry and 
what it has stood for all these years. 

One of the first gas appliances that I became familiar 
with was the Electrolux Refrigerator, and, as I stated 
in the beginning, having sold electrical refrigerators and 
knowing them as you would know a book after the sec- 
ond reading. I found the gas fired refrigerator one of 
the simplest in operation and the easiest to understand 
of any. The result was I became sold on gas refrig- 
eration. 

As every salesman knows, the law of average is in 
his favor. In other words, the more calls he makes dur- 
ing a day, the more he sells. Canvassing is becoming 
more difficult every day, due to the increase in the num- 
ber of foreign countries that are using this direct me- 
thod of selling more each year, and, therefore, it has 
rendered it more difficult for the local salesman to obtain 
access to the householder to present his sales proposi- 
tion. 

The reason for this growing difficulty in obtaining an 
interview is readily understood. Frequently, the house- 
holder tends to resent the increasing frequency of inter- 
ruptions, and entirely irrespective of the personality of 
the salesman, or his approach, is apt to be prejudiced 
against him, merely because he constiutes one of several 
who have interrupted the prospective buyer, when he or 
she wished to devote time to other things. The sales- 
man must realize that since the merchandise he sells car- 
ries with it repeat orders, the work of the salesman in 
building up good will, regardless of how small the sale, 
will bring increased earnings in future sales, and there- 
fore he should invariably make an appointment by 
‘phone, where possible, before calling. I have always 
called on at least ten prospects daily, either new pros- 
pects or follow-ups. 


Get Sample of Card 


. At the beginning of last year, we had installed Kardex 
color card system for prospects, and at the end of each 
day’s work, I always write in the remark column on this 
card exactly the reaction of each prospect. I also keep 
at least-:10 or 15 broadsides in the mail to my future 
prospects who are to be called on each day in order that 
I may have an entering wedge for my sales talk. In this 
way it has been possible to follow up each prospect at the 
phsychological time. The majority of my sales have been 












made at night, because I have always found that by get- 
ting both husband and wife together they cannot pass the 
buck from one to the other, as is invariably the case 
where you try to sell them separately, and it not only 
makes a quicker sale, but it saves time and energy. 


Get Sample of Testimonial 


I have my first Electrolux to sell where I cannot go 
back at any time and get a testimonial from the user, and 
I have used nearly all of my refrigerator customers for 
this purpose at various times. Several months ago, I had 
made an appointment by telephone to call on a prospec- 
tive buyer for an apartment house that evening. Before 
going over, I called five or six of my customers and told 
them where I was going and would possibly call them 
from there for a recommendation on the refrigerator. 
That evening during the usual sales talk my prospect 
wanted to know how many we had in use and some that 
were using them, so I gave him the names of those I 
had called in advance, and insisted that he call them im- 
mediately, which he did. The result was I came away 
with a signed order for eight refrigerators and eight 
ranges. My object in citing this instance is to show how 
valuable night work is because the next morning the 
electric salesman was very much taken down when he 
called and found he had lost a nice order by waiting for 
the dawn. 

During the refrigerator campaign last Summer, we 
sent out to all refrigerator customers a letter telling them 
of the campaign and offering to let them submit to us as 
many names as they wished, and for every name that 
they submitted, on which we made a sale, we would give 
them a check for ten dollars. In this way we not only 
built up our prospect file for future reference on refrig- 
erators, but found lots of prospects for other equipment. 
We found that they would not only call the prospects up 
to talk to them themselves about gas refrigeration, but 
were continually bringing this subject up at all kinds of 
social gatherings, and, by doing so, were giving us the 
kind of advertising that we could not buy in any other 
way. 

I have always tried never to make a call on a prospect 
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without carrying a copy of the Saturday Evening Post 
and the Electrical Refrigeration News with me, and 
have found them both great helps, due to the fact that 
The Saturday Evening Post gives you the new adver- 
tisements and cuts of refrigerators. The Electric Re- 
frigerator News is a paper that gives all the latest news 
of all the electric machines, and nearly always carries a 
page ad on what the larger gas companies are accom- 
plishing with the Gas Refrigerator, and usually carries 
pictures of some of the most important buildings that 
have just been equipped with Electrolux. 

I have heard gas salesmen from other companies say 
they could not sell this prospect, or that one, as they have 
electrical merchandise. Well, all I can say is that it is 
not the story on this property, for there is nothing that 
I have found easier than trading for electrical equipment, 
for you can offer them something that they have never 
had before and something that the electric companies 
cannot furnish at any price, namely, the following: No 
moving parts, no machinery, nothing to wear out or get 
out of order. On the Piedmont Utilities Company’s 
property, electric refrigerators and ice boxes are our 


Load Building with Flueless 
Gas Boiler 


NEW type of gas boiler for process steam work 

has recently been placed on the market and is of 
particular interest because of its unusual design and 
construction. The boiler may be classified as a verti- 
cal flueless, but sufficient heating surface has been 
uniquely built into it to permit of gas being used for 
fuel. The manufacturer claims that thermal efficiency 
tests have proven this new boiler equal in efficiency to 
the vertical tubular type, and that in many comparisons 
it has shown even more efficiency. 

Heating surface has been obtained by pressure weld- 
ing a great many arch shaped heat conductors to the 
outside of a boiler shell and these are in number close 
to one hundred for each boiler horsepower. Around 
the entire shell and arches is dropped a heavy double 
insulated jacket of steel construction. This jacket ex- 
tends to the floor. Within the jacket the boiler shell is 
supported at sufficient height to permit placement of 
the gas burner. 

The hot gases of combustion first strike the bot- 
tom of the shell or crown sheet, then travel upward 
between the shell and the insulated jacket. The mul- 
titude of arch shaped heat conductors in this space in- 
tercept the hot gases and carry the heat to the shell. 

It seems apparent that the object of this type of con- 
struction is to obtain the thermal efficiency of the tu- 
bular type boiler and combine this efficiency with the 
long life and care free performance of the ordinary flue- 
less type boiler. The manufacturing problem involved 
seems considerable, but not unreasonable, and this boiler 
should find a considerable market in the great middle 
west where feed water conditions are so unsuited to 
small efficient boilers. 

Experience has shown that in many localities the use 
of small industrial gas boilers has been greatly restricted 
for live steam operation. To obtain satisfactory ef- 
ficiency very small tubes or flues have been used. For 


boilers up to four horse power one inch tubes have 
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meat, and we will take out more of them this year than 
we did last, although we have replaced this past year 
twenty-five (25) electric refrigerators of all makes and 
thirty-five (35) ice boxes with gas refrigerators. 

I attribute my sales of Electrolux refrigerators to the 
following: Being sold myself, knowing my competitors’ 
product, as well as my own, low gas rate, cooperation of 
each employee of the company, and last, but not least, 
calling on the prospective buyers at the right time,— 
sticking to them until they purchase, and if necessary 
giving them a thirty day approval job and convincing 
them, in their own home, that there is no other machine 
like it. 

In conclusion, I wish to say that if any one wants an 
argument, just let them start talking of refrigeration 
where I can hear it, and if they have an electric unit they 
will change, or if they have not, they will buy gas, for 
I believe that the gas refrigerator is going to act as the 
monkey gland to the gas industry of the future, or, in 
other words, it will rejuvenate it to such an extent that 
you will hear more and more of the gas refrigerator 
every year. 


been standard, one and one-quarter inch in five to 
twelve horse power, and one and one-half inch up to 
thirty-five horse power. The average life of a set of 
these small flues on live steam operation in the Mis- 
sissippi Valley has probably been close to twelve months. 
Certainly not much over that. A prospective user on 
finding this out was no longer a prospect. An owner 
did not repurchase, for he was like the little boy who 
had touched the hot stove. 

Thousands upon thousands of small flueless coal boil- 
ers are in use in the garment press shops throughout 
the country. Not, in so many cases, because of low 
first cost, but primarily to get away from persistent flue 
trouble. Gas boilers meant flues, and flues meant 
trouble. 

A flueless gas boiler should open a large field for 
industrial gas, not only in the press shops, but in the 
bakeries, restaurants, bottling plants, hospitals and 
where not. Ninety-seven installations of various 
sizes of industrial gas boilers of the tubular type make 
a nice load for the gas company in one town of fifty- 
five thousand people. A flueless gas boiler should 
widen the market considerably. 

There is a powerful element however, which tends 
to interfere with the development of this market. It 
is industrial gas rates. A known example of inconsis- 
tency is the case of a gas heating boiler in the base- 
ment using twelve hundred feet at fifty-five cents, and 
on the floor above is a five horse industrial gas boiler 
using three thousand six hundred feet at one dollar and 
one cent. This inconsistency is not exceptional by any 
means. It almost seems a rule that gas companies 
will break their necks to get heating load at low rates, 
but an industrial load to consume gas in summer as 
well as winter is held at arms length by high rates. 
From this distance it would seem that a year around 
industrial load was just as attractive as a seasonable 
heating one. 

The possibilities of the herein described flueless in- 
dustrial gas boiler seems just as interesting from a 
load building standpoint as the possibilities of the heat- 
ing boiler. Comparative rates for fuel would without 
doubt help enormously in attracting the industrial load 
heretofore “not interested.” 
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New Tycos Compensated Tubing 


The Taylor Instrument Companies of 
Rochester, N. Y., have produced a new 
type of capillary tubing in which the com- 
pensation qualities have been incorporated 
in the material of the tube itself. No — 
parts are added to the mechanism of the 
instrument, and no adjustments are neces- 
sary during the life of the instrument. 

It eliminates possible error in the func- 
tioning of temperature instruments, due 





to external temperature conditions sur- 
rounding the tubing connecting the bulb 
to the instrument itself. 

Essentially the new method consists of 
so proportioning the volume of mer- 
cury in the tubing to its co-efficient of ex- 
pansion and to the size of the alloy wire, 
that any change in the volume of mer- 
cury, resulting from external temperature 
changes is accurately compensated. For 
this reason the adjustment is made for 
each varying exposure, and it is not 
necessary to compensate the instrument 
for the average external condition along 
the length of the tubing, a difficult, if 
not impossible adjustment to make. 

To make this new development possi- 
ble, it has been necessary for the Taylor 
Instrument .Companies to devise -entirely 
new methods of producing the steel tub- 
tng, and the finished product is controlled 
from the standpoints of material, physical 
properties and accuracy of bore, within 
extremely close limits. 

This new 7/32” O.D. compensated tub- 
ing is the latest step in the development 
of the efficient TYCOS mercury actuated 
tube systems. Combined with the rugged 
welded joints and the bulb of machined 
alloy steel, it comprises one of the most 
sensitive as well as the most lasting tem- 
perature responsive elements. 


scieiatialiltes nti 


Announce New Oven Heat 
Regulator 


The Wilcolator Company, of Newark, 
N. J., has announced the introduction of 
a new Console Model of the Wilcolator 
Oven Heat Regulator, designed especially 
for use on console model ranges. 

The Console Model Wilcolator 


pro- 


trudes only one inch from the oven side, 
thus permitting the widest possible use 
of the cooking top without interference 
with the heat control. 

It is conveniently operated by pulling 
down or pushing up a small handle ac- 
cording to the position indicated as de- 
sirable on the full vision temperature 
chart, with which is combined a modifi- 
cation of the Wilcolator Cooking Chart. 
The handle remains cool. 

The manufacturers state that the new 
Console Wilcolator is designed especially 
for use on console model ranges, and ae- 
cords with the beauty and attractiveness 
of the new lines of ranges now on the 
market. It can be finished in any color 
or combination of colors, to match the 





trim on the range of the individual man- 
ufacturer. 

Descriptive bulletin will be mailed on 
request. 


' —_ 


New Utility Suit 

The Utility 
Garment Corpor- 
ation, 421-425 
Arch Street, Phil- 
adelphia, Pa, 
have recently 
brought out a wa- 
terproof utility 
suit called “Ute.” 
This may be 
worn over ordin- 
ary clothing with 
any type of foot 
protection. These 
suits are used to 
advantage by out- 
door workers and 
it is claimed that 
it is a more prac- 
tical protection 
for operators 
cleaning conden- 
sers and boilers. 
These suits are offered in the one-piece 
and two piece style and are made of 
double texture cloth with rubber vulcan- 
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ized in between. 
and strapped. 

Descriptive literature will be sent upon 
request to the Utility Garment Corpora- 
tion. 


Every seam is cemented 


rs 


Dieform Compression Fittings 
and Tubing 


Recently the Bailey Meter Company, 
Cleveland, Ohio, has announced that Die- 
form Compression Fittings and Tubing are 
now available for use in small service 
lines in the power plant and industrial 
field. 


Herewith is shown an exploded view of 





a Dieform Tubing Union. The left-hand 
side of the tubing union is shown with 
the tube in place and the tube nut screwed 
down tightly to complete the metal-to- 
metal joint, while the right-hand side 
shows the tube nut unscrewed and slipped 
back along the tubing, which in turn is 
removed a slight distance from the seat 
in the fitting. The tubing is securely 
gripped between the seat in the center 
fitting and the seat on the tube nut, re- 
sulting in a perfectly tight, dry, permanent 
joint, it is claimed, 

In flaring the tubing the Dieform Nut 
serves as a die thereby assuring a per- 
fect seat with the angle properly propor- 
tioned to the size of the tube. The mod- 
erate angle of flare, it is stated, prevents 
the tube from splitting or cracking and 
also permits the use of hard drawn tube 
when desirable. 

Brass, Monel Metal or Steel Dieform 
Compression Fittings and Copper or Steel 
Tubing are especially well suited for pip- 
ing where many bends must be made 
in the line and where an absolutely tight 
installation is required for high pressure 
and high temperature service. 

Double extra heavy brass fittings with 
extra heavy soft annealed or half-hard 
copper tubing are suitable for pressures 
which do not exceed 800 pounds per 
square inch and where the intermittent 
temperatures are under 600 degrees F. 
Where higher intermittent temperatures 
are expected, steel or monel compression 
fittings are recommended. Steel tubing 
should be used for pressures in excess of 
800 pounds per square inch if the instal- 
lation is subject to steam temperatures at 
intervals, although for hydraulic lines ex- 
tra heavy copper tubing is satisfactory 
for pressures up to 2,000 pounds per 
square inch. 

Descriptive bulletin will be mailed on 
request. 


——+ 


A New Adjustable Tangent 


Superior Meter Co., Bush Terminal, 
Brooklyn, N. Y., announce a new adjust- 
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able tangent, which has 
for replacement purposes. 
cross feed feature which 


It has a new 


iron to prove or ad- 
just the meter. 
Readjust any dif- 
ference in the front 
and back valves is 
regulated by turn- 
ing one nut only, 
proof ten per cent 
and can alter the 
either way without 
the tangent having 
to be relocated on 
the crank shaft. 
The cross feed 
screw works inde- 
pendently of the ~—_ 
diapraghm stroke adjustment and_ is 
rigidly secured by a lock nut. It in 
sures a positive shift whereas the method 
of unsoldering the tangent to 
slight change in the open and check tests 
was sometimes offset by the crank moving 





make a 


at the same time. The assembly is a 
very ingenious one, and where new 
Provers are being instructed, will save 
time. 

a eae 


New Lead and Compound Melting 
Furnace 


The Hotstuf Lead & Compound Melt 
ing Furnace, manufactured by the Mo- 
hawk Asphalt Heater Company, Schenec- 
tady, N. Y., is the latest addition to the 





company’s line of equipment for the gas 
industry, and is made in several differ 
ent sizes and in two models and to meet 
any requirement. 

The Portable Model is mounted on 20 
inch wheels with tank integral, and comes 
in sizes to melt 250 Ibs., 350 lbs. and 450 
Ibs. of lead. It is equipped with ten gal- 
lon tanks and Improved Mohawk Burner, 
which latter is removable for cleaning, 
etc. This equipment is designed for pip« 
line jobs and general repair work where 
the furnace must be moved quickly fr 
job to job. 

The semi-portable model is mounted on 
legs, and both furnace and lead pot have 
bales provided so that the equipment can 
be easily moved. This model is made in 
sizes to melt 50 Ib., 100 Ibs. and 150 lbs., 
and is provided with Improved Mohawk 
Burner and either five or ten gallon fuel 
tank. 

The burners used are the regular Im 
proved Mohawk Burner with removabl 


coil and patented non-clogging ti 


m 


Pp, 


been designed 


eliminates the 
necessity of the prover using a soldering 


New Gas Filter Easily Installed 


Line 


Duluth 


Hugo Manufacturing Company, 
Minn., announces a gas filter to 
such low consumption units as pilot 
frigerators, small burners, 
Hawks Gas Filter. 
foreign matter from getting 
mpe rtant 


ts vas re 


illed the 


orinces or ad- 


clogging 


ae I ore Wem. ne SPeGCINS) 





thereby 


ustments, insuring a_ steady 
rning flame 
\ heavy filter paper foided inside a 
section tubing, equipped with brass 
strains the flowing gas of all 


other matter, and yet allows 


nections, 


i r 


Third Level Indicator 
I H 


Fulton 


215 


1S- 


3unnel & Company, Inc., 
Street, New York, recently 
a bulletin illustrating and describ- 
ng the MacCreedy Fluid Level Indicator. 
a simple, scientific, remote control 
gauge which automatically indicates the 
fluid level of storage tanks within an ac- 
curacy of 1/8 inch, producing continuous 


sued 


It is 


readings at one or more points at all 
times. The transmitter is connected di- 
rectly to a specially designed float system 
and then electrically connected with one 
ry more indicators located wherever de- 
sired. When the floats move 1/8 of an 
nch, the transmitter sends an electrical 
mpulse to the indicator, whose dial at 
all times indicates the level of the fluid 


n the tank. It is battery operated. 





t 
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the passage of 60 feet of gas an hour. As 
the average pilot light or low consump- 
tion burner burns trom two to ten teet 
an hour, the maximum capacity of 60 
feet assures a large margin of safety. 

The filter is so constructed as to make 
it possible to replace the filtering element 
should this become necessary. 

It is an easy job to attach the filter, 








either to equipment already installed or 
on new installations. It is merely a mat- 
ter of placing it on the pipeline ahead of 
all adjustments, as easily done as putting 
on another section of pipe, as can be seen 
by the accompanying illustration. 
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GLOVER-WEST 
VERTICAL RETORTS 
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AT TORONTO the third Clover- 
West Installation Is Now Operating 


Three installations at Toronto—made in 1925, 1926 and 1930, 
respectively—tell the story of Glover-West Vertical Retort effi- 


ciency in the low cost production of gas that is constant in quantity 
and uniform in quality. The present daily capacity is twice that 
formerly obtained on the same ground area. Four waste heat boilers 
supply the entire works with steam at no extra cost. 


West Gas Improvement Company 
Builders of Coal Gas Plants 
441 Lexington Avenue New York, N. Y. 
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NEWS OF THE GAS 
+ INDUSTRY - 





Wayne United Gas New Pipeline 
Complete 


The new pipeline of Wayne United 
Gas Company, extending from the Mor- 
gan County, Ky., natural gas field, to 
West Liberty, Ky., has been completed 
and is now in operation, according t 
announcement of H. E. Danner, vice 
president of Appalachian Gas Corpora 
tion, the parent company. The com- 
pany’s new Morgan County compressor 
station also has been completed. 

The output of eighteen wells is now 
being delivered through the new pipe- 
line to Kentucky West Virginia Gas 
Company, for transmission to Louls- 
ville, Ky., under sales contract signed 
recently which calls for delivery of 2,- 
000,000 cubic feet of natural gas per day 
this Winter, and 5,000,000 cubic feet 
daily next Winter. 


—_—— a —~ 


Reduce Gas Rates 


Gas rates charged by the municipal 
plant at La Grange, Ga., have been re- 
duced 10 per cent by the action of the 
LaGrange city council. 

The new rates, effective as of March 
1 for bills rendered in April, will be 
$1.60 per thousand cubic feet for the 
first 5,000 feet, and $1.45 per thousand 
for all gas used above that amount. The 
old rate was $1.80 per 1,000 cubic teet 
for gas used under 5,000 and $1.62 per 
thousand for more than 5,000 cubic feet 

Slot meters, which operate with silver 
quarters, will be adjusted for the change 
as soon as possible, and until the ad- 
justments can be made, users will be 
rebated the estimated difference 


—+ 


File Articles of Incorporation 


Articles of inconporation have been 
filed with the secretary of state of In- 
diana by the Lake Gas Corporation, 
having a principal place of business at 
East Chicago, Ind. The Corporation 
has an initial capital stock of 800 shares 
preferred and 2,200 shares of common, 
all without declared par value and is 
formed to deal in gas, coke and coal 
products. The first board of directors 
is composed of George L. Schein, Ernest 
Schein and Leslie G. Donahue 


——_f—_— 


Authorize Bond Issue 


The Indiana public service commis- 
sion has authorized the Citizens Gas 
Company of this city to issue $33,000 in 


bonds. The bonds are first consolidated 
mortgage 5 per cent gold bonds of the 
Indianapolis Gas Company and are to 
be sold at not less than 90 of par. 


* — 


Appalachian Gas Corp. Subsidiary 
Completes New Texas Pipeline 


Another link in Texas Gas Utilities 
Company’s net work of natural gas pipe- 
lines serving cities and towns in South- 
West Texas has been completed and is 
now in operation, according to an- 
nouncement of Ross Holmes, chief en- 
gineer of Appalachian Gas Corporation, 
the parent company. The new line, 
which traverses part of the rapidly- 
growing Winter Garden District of 
Texas, taps the company’s main pipe- 
line about twenty-five miles south of 
Uvalde, terminating in La Pryor, where 
a distributing system has been con- 
structed to supply industrial, commer- 
cial and domestic customers. Gas for 
the line is supplied from the company’s 
Uvalde field wells. 


+ 


Appalachian Gas Corporation 
Developing Kentucky Field 


Further developments of the Morgan 
County, Kentucky, natural gas field 
holdings of Wayne United Gas Com- 
pany, subsidiary of Appalachian Gas 
Corporation, is indicated by announce- 
ment made recently by H. E. Danner, 
vice president of the corporation, that 
seven new wells are being drilled, which 
are scheduled for completion in the near 
future. The new wells will bring the 
total number owned by the subsidiary 
to 65 

Wayne United Gas Company recently 
completed a new compressor station at 
Grassy Creek and a new pipeline ex- 
tending to West Liberty, Ky., to which 
the new wells will be connected to sup- 
ply gas on a large new sales contract 
recently negotiated. 


———_—_ —_ 


Smaller Communities on Pacific 
Coast Get Gas Service 


Gas service on the Pacific Coast is 
rapidly expanding to the smaller com- 
munities, through the development of air 
utane or Bu-gas plants by the Natural 
Gas Corperation of California and af- 
filiated companies—Natural Gas Corpora- 
tion of Oregon and Natural Gas Corpora- 
tion of Washington. 

The latest community to receive this 
service is Dunsmuir, located near the 
Northern border line of California. This 
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is a thriving little railroad center, the 
northern division point for the Southern 
Pacific Company, and the bringing of 
gas to this city by Natural Gas Corpo- 
ration of California has met with a great 
deal of enthusiasm by both domestic and 
commercial consumers. 

An exceptionally large number of ap- 
pliances were purchased and _ installed, 
ready for adjustment the day the gas was 
turned on, and four crews were kept busy 
during the entire week. It is anticipated 
there will be more than 500 consumers 
by the end of the first year, which will 
be a very excellent record due to the 
fact that Dunsmuir has a population of 
only slightly in excess of 2600 residents. 

The bringing of the comfort and con- 
venience of gas to such communities as 
Dunsmuir and the various other similar 
towns on the Pacific Coast has only been 
possible through the development of air- 
butane or Bu-gas plants, which bring the 
cost of construction to such a figure as 
makes this service profitable in these com 
munities. 


—— 


Work Started on Natural Gas 
Pipe Line 


The natura! gas pipe line of the North 
Central Gas Company which will con- 
vey gas from the Muskrat field in 
Wyoming, located seventy five miles 
west of Casper, to various cities in east- 
ern Wyoming and western Nebraska, 
and to cost about $6,000,000 is under 
construction. 

The line of pipe will start with four- 
teen inches diameter and taper down to 
ten and eight inches, about 55 million 
cubic feet daily will be the peak. Some 
of the Nebraska cities that have signed 
for gas are: Alliance, Bavard, Bridge- 
port, Chadron, Crawford, Gering, Hem- 
ingford, Henry, Lyman, Mitchell, Morill, 
Minature, Rushville and Scotts Bluffs. 
Many more nearby are practically as- 
sured and then there are many indus- 
tries along the route which will use the 
gas for fuel. 


-_——s -—— - 


Propose New Schedule of Rates 


A new schedule of gas rates has been 
asked for Columbus, Ga. by the Gas 
Light Company of Columbus, following 
the introduction of natural gas in that 
city. 

The rates, which are considerably 
lower than those formerly in force for 
small consumers, are: For the first 2,- 
500 cubic feet, $1.35 per 1000 cubic feet 
per month. For the second 2,500 cubic 
feet, $1.00 per 1000 cubic feet per 
month. While a service charge of $1.00 
per meter is asked. 

The company asks that the new 
schedule of rates be put in effect on or 
after May 1, 1931, at which time trans- 
fer from artificial to natural gas will be 
completed. 


(News continued on page 78) 
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The First Requisite. ...., 
GOOD PIPE 





For Reliable Service 


Continuous and unvarying service to patrons is the essence of what a gas company sells. An 
uncertain or irregular service would be a service of limited value. 

Because they appreciate this fully, and because they realize that durable, sound pipe is the first 
requisite for reliable service, many leading gas companies in all parts of the United States have 
made NATIONAL their standard. 

Strength adequate for high pressures, unusual ductility, and excellent working quality in all 
respects, are among the merits that commend NATIONAL Pipe to informed users and are 
factors that have made it— 


Us America’s Standard Wrought Pipe 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
Subsidiary of United States Steel Corporation 


NATIONAL PIPE 
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Dallas Gas Building Progressing 


Construction on the new thirteen- 
story office building under way for the 
Dallas Gas Company is progressing 
nicely, with the major construction work 
more than fifty per cent completed. Ac- 
cording to present plans the building 
will be ready for occupancy early in the 
fall. The structure will have a founda- 
tion suitable for six additional floors, 
should the company ever decide to in- 
crease the present planned height of the 
building. Light face brick is used for 
the exterior over a granite base which 
extends to the third floor. 

Cost of the construction is estimated 
at $1,250,000. 


—_— — +f _—_—_—— 


Amarillo Seeking Bids on Gas 
System 


The city of Amarillo, Tex., will soon 
receive bids for pipes and fittings tur 
246 miles of gas mains which will com- 
prise Amarillo’s new municipal gas sys- 
tem, the commission has announced. Al- 
though the engineering department had 
not completed its estimated cost, it is 
reported that the investment will be in 
the neighborhood of a million dollars. 

This is the first time such action has 
ever been taken by a city in Texas to 
finance a gas utility. The project was 
started when an agreement over gas 
rates .could not be reached with the 
Amarillo Gas Company, local distribu- 
tors. 


—_—__ 


Grant Petition to Transfer 
Franchise 


The New York Public Service Com- 
mission has granted the petition of the 
Shore Gas Company to transfer its 
franchise, works and system in a por- 
tion of the town of Aurora, Erie 
County, to the Erie County Gas Com- 
pany, Incorporated. The Shore Gas 
company is principally engaged in de- 
veloping natural gas lands and the pur- 
pose of the transfer is to divorce the 
distributing business and to set it up as 
a separate operating company. The sys- 
tem consists of about four miles of dis- 
tribution lines servicing 75 domestic 
consumers and two brick manufacturing 
plants. It is to be transferred at actual 
cost, said to be $19,647.53. 


SD eae 
Pays Dividend for Thirty Years 


Regular dividend disbursement, at the 
rate of $1.50 per annum. was declared 
for quarter ending March 3lst, payable 
April 30th, at the monthly meeting of 
the Montreal Light Heat & Power Con- 
solidated directorate held March 16th. 

To avoid fractional payments the divi- 
dend is paid at 37c and 38c alternately 
each quarter, the current dividend being 
at the 37c rate. 

It is_ noteworthy that this is the 120th 





Convention Calendar 
April 
Mid-West Gas 
twenty-sixth annual conven- 
tion, Julien Dubuque Hotel, 
Dubuque, Iowa. Joe Car- 
michael, 310 Crocker Bldg., 
Des Moines, Iowa, Director. 
Missouri Association of Public 
Utilities, Excelsior Springs, 
Mo. Jesse Blythe, 103 West 
High St., Jefferson City, Mo., 
assistant secretary. 
23-24 A.G.A. Accounting Conference, 
Stevens Hotel, Chicago, III. 
28-30 Pennsylvania Gas Association, 
annual meeting, Galen Hall, 
Wernersville, Pa. Frank W. 
Lesley, secretary, 127 W. Mar- 
ket St., York, Pa. 


13-15 Association, 


16-18 


May 
l1- 2 American Gas Association exe- 
cutive conference, Atlantic 


City, New Jersey. 
Natural Gas Department, A.G. 
A., Peabody Hotel, Memphis, 
Tena. 
American Gas _ Association 
Production and Chemical Con- 
ference, Philadelphia, Pa. 
June 

Institution of Gas Engineers, 
London, England, first inter- 
national gas conference. J. R. 
L. Alexander, secretary. 
Canadian Gas Association con- 
vention, 24th annual meeting, 
Windsor Hotel, Montreal, 
Quebec, Canada. 
Southern Gas 
Chattanooga, Tenn. 
Schlatter, Birmingham, 
secretary. 
15-20 Domestic Appliance Course, A. 

G. A. Laboratory, Cleveland, 


11-14 


().7? 


Association, 
G: Hi: 
Ala., 


Ohio. 
22-27 American Home Economics 
Association, B oo k-Cadillac 


Hotel, Detroit, Mich. 

New England Gas Association, 

summer sales conference, Ho- 

tel Griswold, Eastern Point, 

New London, Conn. 

29-July 1 Michigan Gas Association, 
annual convention, Mackinac 
Island, Mich. A. G. Schroeder, 


secretary-treasurer. 


September 
(First week) Pacific Coast Gas 
Association convention, San 
Francisco, Calif. 

October 


12-16 American Gas Association, At- 
lantic City, N. J. Alexander 
Forward, 420 Lexington Ave., 
N. Y. C., managing director. 
November 
Third Annual Conference on 
Bituminous Coal, Pittsburgh, 
Pa. 


16-21 
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consecutive payment to. shareholders 
since the incorporation of the original 
Montreal Light Heat & Power Com- 
pany in 1901. 














Annual Report Shows Decrease in 
Operating Revenue 


Operating revenue of the West Ohiv 
Gas Company for the year ended De- 
cember 31, 1930, was $725,287.69 com- 
pared with $747,796.60 in 1929, a de- 
crease of 3.01 per cent, according to the 
annual report of the company made pub- 
lic recently. 

The West Ohio Gas Company, which 
supplies gas service to ten communities 
in western Ohio having an aggregate 
population in excess of 72,000, is con- 
trolled by the Midland United Company. 

The net income of the company for 
the year after deducting operating ex- 
penses, taxes, interest on funded debt 
and other charges totaled $105,139.59. 

The company in 1930 carried on an 
expansive construction program, lay- 
ing 48 miles of gas transmission pipe 
lines and extending service to four ad- 
ditional communities. 


% 


Cities Service Net Earnings 
Increase 15% 


Cities Service Company’s net earnings 
for the twelve months ended February 
28, 1931, increased 15.71% to $54,791,- 
965 as compared with $47,350,465 for 
the like period ended February 28, 
1930. 

The average monthly increase in com- 
mon stockholders has been 8,000 for 
the six months ended February 15, 
1931. This figure jumped to 10,884 for 
the 30-day period ended March 14. 
Common stockholders of Cities Service 
Company now exceed 450,000. 

Gross earnings increased from $48,- 
790,728 for the year ended February 28, 
1930, to $57,435,422, or a gain of 17.71%. 
Interest and discount on debentures 
were earned 5.38 times. 


Net to stocks and reserves rose from 
$40,109,641 to $44,626,143, or an increase 
of 11.26%. Dividends on preferred 
stocks were earned 6.06 times as against 
5.74 times in the preceding year. 

Net to common stock and reserve in- 
creased 12.49% to $37,264,593, as com- 
pared with $33);124,576 for a similar 
period ended February 28, 1930. 

Gross and net earnings for the month 
of February were $3,469,531 and $3,- 
259,498, respectively, compared with $5,- 
180,001 and $5,021,357 for February. 
1930. 

Coincident with the publication of its 
earnings statement, Cities Service Com- 
pany announced monthly dividends of 
2% cents per share in cash and %4 of 
1% in stock on the Common stock. Re- 
gular monthly dividends of 50 cents per 
share on the Preferred stock and Pref- 
erence BB stock and 5 cents per share 
on the Preference B stock were an- 
nounced, all payable May 1 to stock- 
holders of record April 15. 


(News continued on page 80) 
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Vented Room Heater, 7 Radiants. 
Finished in black enamel, maroon, 
N\A walnut brown, or green with brass 
VE trimmings. Provided with 3 in. vent. 





4/ No. 31 


\\ Vented Room Heater. 10 Radiants. 
47 Finished in black enamel, maroon, 
\ \ walnut brown, or green with brass 
trimmings. Provided with 4 in. vent. 





\ No. 335 - 
ad Vented Model. 10 Radiants. 
\.\ Finished in shaded brass. Provided 


4/ with 4 in. vent. 





4/ No. 33 

\ \ Vented Commercial Fire. 10 Radiants. 
Finished in black enamel with 

4? nickel trimmings. Provided with 

NA 4 in. vent. 
















































































An Additional “*Profit”’ 
- Customer Satisfaction 


Humphrey Radiantfires are built to a high 
standard of quality in construction. Inex- 
pensive operation and improved perform- 
ance maintains — will years after the 
unit is sold. diantfire dependability 
helps you in your desire to sell appliances 
that will protect the health and comfort 
of your customers. 
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Beauty plus Efficieney 


your assuranee of a 
continuous volume _ 
of radiant heater 
busimess - ° 


CHILLY mornings -- damp days. That’s when 

demand increases for instantaneous auxilia 
gas heat. These attractive Humphrey Radiantfire 
portable models present excellent sales possibilities. 
A sales drive at this time will prove both timely 
and profitable. We will be glad to cooperate -- 
write for the new illustrated catalog and complete 
details. 


A Portable Room Heater 


That is Really 
Vented .. . CURRENTS.” 





PROOUCTS OF 
COMBUSTION 














The Humphrey Radiantfire can _ |{-----__\ . 
be equipped to burn either ==- 
manufactured or natural gas. [ wear A 
Note how positively the pro- 
ducts of combustion are carried 
off by means of a properly de- 
signed vent hood. There are 
many convenient portable de- 
signs to harmonize with any 
home furnishings. No.20 




















General Gas Light Company 


Kalamazoo, Michigan 


44 WEST BROADWAY 
NEW YORK CITY, N. Y. 


135 BLUXOME STREET 
SAN FRANCISCO, CALIF. 
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Brooklyn Union Has Fine Exhibit 
at Food Show 


The important role played by gas 
in the city’s iife was emphasized in a 
large number of displays at Brooklyn's 
40th Annual Food Show which at- 
tracted thousands 
of visitors during 
the two weeks it 
was held. 

How gas 
housework 
contributes to the 
comfort of the 
modern home was 
depicted in an at- 
tractive display of 
The Brookyln 
Union Gas Com- 
pany which occu- 
pied five booths. 

In this space 
were exhibited a 
number of gas- 
fired appliances 
which served to il- 
lustrate the many 
uses of gas in the 
home. 

By far the most 
interesting part of 
the gas company’s 


tag 


eases 
and 


display was the 
initial showing of 
the all gas “Kit- 
chen Kompact” 


units which occupied the center of the 
exhibit. 

These Kitchen Kompacts contain all the 
appliances and labor-saving appurtenances 
of a modern kitchen built into one unit. 

One of the units is built to sell as one 
piece while the other is designed so that 
various parts may be purchased at dif- 
ferent times and yet be pieced together 
so as to make a unified whole when all 
parts have been obtained. 

In other booths at the show were ex- 
hibited many of the food products in 
the manufacture and _ preparation 
which gas plays an important part 

The large baking companies, 


ot 


which 


Columbia University Offers 
Course in Household Appliances 


Courses on household appliances wil! 
be held at Columbia University, New 
York in its summer session from July 
6th to 24th. Some of the topics cov- 
ered will be household gas ranges, gas 
range oven heat controls, expansion and 
contraction in household appliances, 
heat measurement, ice refrigerators, 
electric refrigerators, gas refrigerators, 
automatic gas water heaters, etc. Lab- 
oratory work can also be included with 
aforementioned course. 

Complete Summer Session Bulletin of 
Information describing this work in de- 
tail and including information regarding 
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547,000,000 cubic feet of gas an- 
nually, and the coffee industry, which 
uses 200,000,000 cubic feet in roasting 
the beans, were represented by leading 
concerns in both fields. Four of the 
largest bakeries on The Brooklyn Union 
Gas Company’s lines, the General Bak- 


use 


ing Co., Continental Baking Co., Ward 
taking Co. and Purity Baking Co., 
which alone use 190,000,000 cubic feet 


annually were among the exhibitors. 

Until very recently few people were 
aware of the fact, but Brooklyn is the 
coffee roasting center of the world. The 
heans may be grown in Brazil or Co- 
lombia—thousands of miles away—but 
they brought to Brooklyn to be 
roasted, cut and packed for shipment to 
all parts of the United States. Two of 
the larger companies using Brooklyn 
Union gas, the Maxwell House Products 
Co. and Albert Ehlers’ Co., had attrac- 
tive booths at the show. 


are 


requirements for degrees, credits, living 
accommodations, tuition and other mat- 
ters of interest to prospective students, 
may be had without charge on applica- 
tion to the Secretary of Columbia Uni- 
versity, New York City. 


— — — 
Memphis Natural Gas Reelects 
Board 
The retiring board of directors of 


Memphis Natural Gas Company was re- 
elected at the anual meeting. They are 
H. C. Abell, M. S. Binswanger, Henry 


D. Boening, George W. Carman, B. L. 
Johnson, 
monds. 


H. G. Scott and O. H. Si- 
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A.G.A, Laboratory Course in Do- 
mestic Gas Appliances 


A tentative program has been an- 
nounced of the course in domestic gas 
appliances to be held at the A.G.A. 
Laboratory, Cleveland, Ohio, June 15th 
to 20th. Such subjects as gas ranges, 
their design and operation, gas range 
thermostats, gas refrigeration, water 
heaters, space heaters, practical work in 
the adjustment and use of gas appli- 
ances, clothes dryers, incineration by 
gas, chimney conditions, etc. will be cov- 
ered. 

“Application of Heat to Various 
Foods in Baking” will be the subject of 
a talk by Miss Dorothy Shank, Direc- 
tor Research Kitchen, American Stove 
Company. R. M. Conner, Director of 
the Laboratory will talk on “The Home 
Service Workers Place in the Industry.” 
“Central Heating and Cooling for the 
Home” will be discussed by Major W. 
E. Stark, Research Engineer, Bryant 
Heater & Manufacturing Co. Miss 
Jessie McQueen, A. G. A. Home Serv- 
ice Counsellor will talk on “The Busi- 
ness of Home Service” and Miss Karen 
Fladoes, Chairman of Home Service 
Committee and Home Service Director, 
Equitable Gas Co., Pittsburgh, will give 
“A Comparison of the Relative Costs of 
Gas and Electricity.” 


—+ 


Milwaukee Gas Co. Report Good 


According to the annual report of the 
Milwaukee Gas Light Co., issued re- 
cently, the earnings of the company 
held up well during 1930, showing a net 
income of $1,569,892, as compared with 
$1,642,441 in 1929. The net income is 
after interest on funded debt, miscella- 
neous interest, amortization of debt dis- 
count and expense, and muscellaneous 
deductions have been made. 

The total operating revenue came to 
$6,300,559, as against $6,345,638 the pre- 
vious year. Total operating expenses 
were $2,879,404 and taxes $827,980. Total 
assets at the end of the year stood at 
$29,066,948, compared with $26,974,356 
in 1929. Property and plant amounted 
to $26,088,899, while a year previous this 
item was $23,784,162. 


ae 


Appalachian Gas Corp. Extends 
Texas Pipeline System 


Further extension of its pipe line sys- 
tem in the rapidly-growing Winter Gar- 
den district of Texas has commenced 
with the work of laying another new 
iateral line, through which La Pryor will 
be served with natural gas, according to 
announcement by officials of Texas Gas 
Utilities Company, wholly-owned subsi- 
diary of Appalachian Gas Corporation. 
Work was simultaneously commenced 
on the construction of a distribution sys- 
tem for the supply of domestic, commer- 
cial and industrial consumers. 

(News continued on page 82) 
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Automatic Gas Burner 
For Home Heating 
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WHAT A JOY TO LIVE 
IN A GAS HEATED HOME! 


The installation of the perfected Johnson Gas Burner 
for home heating, brings undreamed-of comforts. 
When the story is properly presented to folks within 
your service area, the advantages and benefits of gas- 
heating become plainly apparent . . . and sales are the 
result! The transaction becomes mutually profitable. 
The buyer enjoys comfort and economy. You enjoy profit 
through the increased load. 

The Johnson Automatic Gas Burner is a perfected appliance. 
Engineering skill and manufacturing efficiency give this 
burner a character which will re-act to your credit from the 
standpoints of profit and goodwill. 

Johnson Burners are made in 


a range of sizes to fit any 
size or style of heating plant. 
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Southwestern Gas Measurement 
Short Course Shows Rapid Growth 


The eighth annual Southwestern Gas 
Measurement Short Course will be held 
April 21, 22 and 23 at the University of 
Oklahoma, Norman, Okla. Conducted by 
the University’s School of Engineering, 
the Short Course is sponsored by the 
American Gas Association, the Natural 
Gasoline Association, the Oklahoma 
Utilities Association, Oklahoma ‘Corpora- 
tion Commission and prominent equip- 
ment manufacturers. 

From 60 at the first meter school to 
450 at the seventh, attendance has steadily 
increased, indicating the growing im- 
portance of this phase of practical edu- 


cation for gas men and the interest 
shown by measurement men from all 
parts of the country. At last year’s 


school representatives from 20 states and 
2 foreign countries were present and the 
average atténdance in classes was 95 per 
cent of the number of men registered. 

The school is conducted as a combi- 
nation ot a few general meetings with 
technical papers and discussions, and a 
large number of small classes on partic- 
ular subjects led by men experienced in 
the industry, where the personal experi- 
ences’ of everyone in the group are com- 
pared. Other classes are held on in- 
dividual pieces of equipment and are led 
by special factory service men furnished 
by equipment companies having exhibits 
at the school. 

Any person interested in measurement 
and regulation of gas may attend the 
course on payment of a registration fee 
of $3, which includes a ticket to the an- 
nual banquet. Arrangements can be made 
through the House Committee for rooms 
in private residences in Norman so that 
expenses may be kept to a minimum. 

C. B. Day, Consolidated Gas Utilities 
Co., Blackwell Co., Blackwell, Okla., is 
chairman of the general committee in 
charge of arrangements. W. H. Carson, 
professor of mechanical engineering at 
the Oklahoma University, is active di- 
rector of the short course and chairman 
of the banquet and entertainment com- 
mittee. Other committee chairmen are 
as follows: B. L. Maulsby, Oklahoma 
Natural Gas Corp., Tulsa, program com- 
mittee; W. R. McLaughlin, Arkansas 
Natural Gas Corp., Shreveport, La., com- 
mittee for thé study of practical methods ; 
E. F. McKay, Oklahoma Utilities Asso- 
ciation, Oklahoma City, registration com- 
mittee ; E. W. Rowland, The Empire com- 
panies, Bartlesville, Okla., publicity com- 
mittee, and E. E. Stovall, Lone Star Gas 
Co., Dallas, Texas, exhibit committee. 


—__— — — 


Commercial Meeting in Portland 


On Wednesday, March 25th, the North- 
ern Conference of the Commercial Sec 
tion of the Pacific Coast Gas Association 
met in Portland, Oregon. 

There were meetings in the forenoon 
and afternoon in the auditorium of the 
Portland Gas & Coke Company, Public 
Service Building. A dinner meeting was 
held in the evening at the Benson Hotel, 





at which F. U. Naylor, Manager of Gas 
Sales Pacific Gas & Electric Company, 
San Francisco, was the principal speaker. 

This conference differed from previous 
conferences, in that there were no papers 
prepared; each one on the program had 
a certain subject alloted to him, which 
he led in discussion. 

The following were on the program: 
J. Earl Jones, Commercial Manager of 
Seattle Gas Company, who spoke on 
“Trends in the Domestic Market for Gas” ; 
F. U. Naylor of San Francisco, on 
“Methods employed and results attained 
in acquiring business in New Territory”; 
R. W. Coblentz, Sales Manager of the 
Washington Gas & Electric Company, Ta- 
coma, Wash., on “Merchandising Cam- 
paigns—Their Planning and Results”; C. 
R.. Miller, Chairman, Industrial Sales 
Committee of the Pacific Coast Gas As- 
sociation and Superintendent of Utiliza- 
tion of the Portland Gas & Coke Com- 
pany, on “Plans for Interchange of Com- 
mercial and Industrial Sales Data”; Clif- 
ford Johnstone, Managing Director of 
the Pacific Coast Gas Association, San 
Francisco, on “Coastwide Sales Situa- 
tion.” 

Mr. John H. Hartog, who is Sales 
Manager of the Portland Gas & Coke 
Company, acted as General Chairman of 
the morning and afternoon meetings, as 
well as Toastmaster at the evening meet- 
ing. , 


a 


Quarter Century Club Meets 


Two hundred and forty members of 
the Philadelphia Gas Works Company 
Quarter Century Club attended the first 
annual meeting and dinner of the club 
recently at the Benjamin Franklin Ho- 
tel. W. H. Gartley, vice president of 
the company, who is a member of the 
club with more than 41 years of service, 
presided at the meeting. 

Eighteen men who had passed the 25- 
year service mark during the past year 
were presented with certificates of mem- 
bership by Conrad N. Lauer, president 
of the gas company. Mr. Lauer con- 
gratulated the members on their length 
of service in the operation of the city- 
owned gas works. 

Length of service of the members’ of 
the club ranges from 25 to more than 
50 vears. 


- - = et _ 


Articles of Incorporation Filed 


Articles of incorporation have been 
filed with the secretary of state of In- 
diana by the Marion County Gas Cor- 
poration having a principal place of bus- 
iness in Indianapolis. The corporation 
has an initial capital stock of 10,000 
shares having no declared par value and 
is formed to operate gas works, plants, 
mains, etc. The first board of directors 
is composed of Barbara Eifert, Ray- 
mond L. Walker and Frederick Van 
Nuys. 
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Permission Granted to Extend 
Distribution System 


The New York State Commission has 
granted the petition from the Republic 
Light, Heat & Power Company to con- 
struct an extension of its gas distribu- 
tion system in a portion of the 
towns of York and Avon, Livingston 
County, and to connect the company’s 
Pavillion field in Genessee County with 
its Ontario District field in Ontario 
County in order to provide a more ade- 
quate supply of gas in the towns of 
Lima, East Bloomfield, West Bloom- 
field and Bristol. The line will be a 4- 
inch steel line about 22 miles long. The 
estimated cost is $94,151. The proposed 
transmission line will be connected with 
the mixed gas supply which comes from 
a plant near Niagara Falls and assures 
a desirable supply of gas from this 
source in case the supply of natural gas 
should prove insufficient. 








BOOK REVIEW | 





Steam Decomposition in 
Water-Gas Making 


An investigation of the Manufacture of 
Water Gas with Especial Reference to 
the Decomposition of Steam, by Lloyd 
Logan. Published in mimeographed 
form by Department of Gas Engineer- 
ing, The Johns Hopkins University, 
Baltimore, 1929. ° 


This thesis represents one of the out- 
standing recent contributions made at an 
institution where gas engineering is 
recognized as a distinct division of the 
engineering profession and accorded an 
opportunity for effective development 
through adequate curriculum and faculty 
support. It is an evidence that the gas 
industry will gain a great deal for its 
own advancement from the support of 
fundamental education in the theory as 
well as in the practice of gas making. 
Both the author and professor Wilbert J. 
Huff are to be congratulated on the con- 
tribution. 

It is not practical in a brief review to 
bring out anything of the important sig- 
nificance of the thermo-dynamic and ex- 
perimental study which has been executed. 
It must suffice here to say that every 
engineer who presumes a knowledge of 
the underlying theory of water-gas mak- 
ing should procure a copy of this thesis 
and make a careful study of the appli- 
cation of the results presented to his own 
plant operations. That these results are 
of practical value need not be questioned. 
Much of the plant-scale experimental 
work had the active cooperation of Mr. 
John H. Wolfe, superintendent of manu- 
facture for Consolidated Gas Electric 
Light and Power Company of Baltimore. 
That in itself is evidence of the practical 
usefulness as well as the sound approach 
which has been made in the large-scale 
work. 
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House i: Garden 


A CONDE NAST PUBLICATION 


_ — UR CONTRIBUTION 
| 3 FOR BUILDING.... 


CONSUMER 
ACCEPTANCE 


Tenn, OF RESIDENCE HEATING WITH GAS 


- with health 
STARTING IN THE 
MARCH ISSUE OF 


Fi . ouse & Garden 






Sorface Combustion , 
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House & Garden Magazine has been selected 
by Surface Combustion as a means of visual- 
i izing to home owners and architects the 
i health-building qualities of circulating warm 


air and the convenience of GAS-HEAT. 








Attractive full page advertisements carrying a 
carefully planned message will reach 125,000 
interested home owners. The advertisements 


feature the Columbus HEATMASTER, the 


az story of REVITALIZED air and GAS-HEAT as 
louse & Gar €/77 INFLUENCES the modern, healthful method of heating 
ARCHITECTS, TOO CaeENEDS. 

Je veaches 96% of the mombere of the Inquiries and prospects stimulated by this 
American Institute of Architects. campaign will be referred to the local Gas 


Its advertising pages are used asa guide in Company ... reprints of advertisements and 
selecting material and specifying equip- other merchandising material will be available 





ment. 

Publisher eneiltapectel eugplement to those wishing to tie up locally with the 
4000 Architects ten days in advance of campaign. If you want more details we will 
publication date. gladly supply them. 





SURFACE COMBUSTION CORPORATION, TOLEDO, OHIO « » SALES AND ENGINEERING SERVICE IN PRINCIPAL CITIES 
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Everett B. Collins becomes operating 
manager of the Northern Group with 
direct responsibility for the following 
companies; Grafton County Electric 
Light & Power Company, Fall Mountain 
Electric Company, New England Power 
Corporation of Vermont, Hartford 
Water Company. 


W. K. Morsman has been placed in 
charge of new business activities of the 
Nebraska Distributing Company, Falls 
City, Neb. 


Grace Whitten, an employee of the 
Jersey City Commercial Office of the 
Public Service Corporation of New Jer- 
sey, was presented a McCarter Medal 
for having revived by the prone pressure 
method of resuscitation a man who was 
overcome by gas. 


Dr. Leonard Harrision Cretcher has 
been appointed to an assistant director- 
ship in the Mellon Institute. 

Dr, Cretcher, who, since 1926, has been 
serving as head of the Institute’s De- 
partment of Research in Pure Chemistry, 
is a specialist in organic chemistry and 
will have supervisory charge of a group 
of industrial fellowships that are con- 
cerned with problems in organo-chemical 
technology. 

In addition to serving in this positional 
capacity, Dr. Cretcher will continue as 
directional head of the Department of 
Research in Pure Chemistry. In this 
work he will be aided by Dr. William 
L. Nelson, who has been made senior 
fellow in pure research. Beside Drs. 
Cretcher and Nelson, the departmental 
staff will include Drs. C. L. Butler and 
Alice G. Renfrew. 


John West becomes operating man- 
ager of the Northeastern Group of the 
headquarters at Arlington, Mass., and 
with direct responsibility for the follow- 


ing companies: Arlington Gas Light 
Company, Lexington Gas Company, 
Woburn Gas Light Company, The 


Lowell Electric Light Corp., Lawrence 
Gas and Electric Co., Salem, N. H.., 
Electric Light Company, Gloucester Gas 
Light Company, Amesbury 
Light Co. 


Electric 


Guy K. Dustin becomes operating 
manager of the Western Division, New 
England Power Association with head- 
quarters at Northampton, Massachusetts, 
and with direct responsibility for the 
following companies: Northampton 
Electric Lighting Company, Northamp- 
ton Gas Light Company, Mill River 
Electric Light Company, Central Massa- 
chusetts Electric Company, Ware Elec- 
tric Company, Palmer 
Southern Berkshire 


Gas Company, 


Electric 


Power & 





Company, Adams Gas Light Company, 
North Adams Gas Light Company, Wil- 
liamstown Company, Deerfield 
River Electric Company, Stamford (Vt.) 
Light, Heat and Power Company. 


Gas 


Allyn C. Taylor was elected president 
of the Consumers Gas Company, Reading, 
Pa., at a meeting of the board of directors 
recently, following the resignation of John 
Arthur Keppelman. Consumers Gas Com- 
pany is a U. G. I. subsidiary. 

Mr. Keppelman, who succeeded his 
father, the late John H. Keppelman, as 
president in August, 1924, also has 
resigned from the gas company board so 
that he may devote his time to his legal 
practice to the exclusion of all other ac- 
tivities. 





Allyn C 


Taylor 


The joint service of Mr. Keppelman and 
his father in the management of the gas 
business in Reading has covered the entire 
period of its history, somewhat more than 
forty-five years, and the board expressed 
its regret that his other interests made it 
necessary for him to sever his connection 
with the company. 

Mr. Taylor, who has been associated 
with the Consumers Company since 1922, 
has been in the gas business ever since his 
graduation from the Massachusetts Insti- 
tute of Technology in 1906. His experi- 
ence has been unusually broad in all 
phases of operation. He began as street 
clerk with the Philadelphia Gas Works, 
where he advanced to assistant district 
superintendent. In 1910 he went to Har- 
risburg as main and service foreman, and 
about a year later became superintendent 

f the gas department of the Charleston 
Consolidated Railway and Lighting Com- 
pany, Charleston, S. C., and from 1913 to 
1922 he was assistant engineer of the AI- 
lentown Gas Company and later engineer 
of the combined Allentown and Bethle- 
hem properties. In Reading he has ad- 
vanced to the head of the company 
through the positions of assistant man- 
ager, manager and vice president. 
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Roy F. Whitney becomes operating 
manager of the Southern Group of the 
New England Power Association 
properties, under the new plan of or- 
ganization for the retail territory now 
served by companies owned, or con- 
trolled by, or operated under the super- 
vision of the Association, which divides 
them into six major operating groups. 
Mr. Whitney will make his headquarters 
at Providence, Rhode Island, with di- 
rect responsibility for the following 
companies: The Narragansett Electric 
Company, South County Pitblic Service 
Company, The Mystic Power Company, 
Fall Riyer Electric Light Company, 
Attleboro Steam and Electric Company, 
Tiverton Electric Light Campany agge- 
konk Electric Company, Nerton fig 
& Electric Company. ‘ia 

: 

Leon E. Seekins becomes operating 
manager of the Central Division~of* the 
New England Power Association, ‘with 
headquarters at Worcester, Massachu- 
setts. He will have direct responsibility 
of the Worcester Electric Light Com- 
pany, Webster and Southbridge Gas and 
Electric Company, Worcester Suburban 
Electric Company, The Blackstone Elec- 
tric Light Company, Leominster Elec- 
tric Light and Power Company, Leo- 
minister Gas Light Company, Clinton 
Gas Light Company, The Ayer Electric 
Light Company, Harvard Electric Com- 
pany, Gardner Electric Light Co., Gard- 
ner Gas, Fuel and Light Company, 
Athol Gas and Electric Company, Win- 
chendon Electric Light and Power Co. 
New Salem Electric Co., and The 
Spencer Gas Company. 


George W. Perry has been appointed 
operating manager of the Southeastern 
Group of the New [England Power As- 
sociation properties and will have direct 
charge of the following companies: 
Quincy Electric Light and Power Co., 
Weymouth Light and Power Company, 
Weymouth Water Power Co., Randolph 
& Holbrook Power & Electric Co., 
Plymouth Electric Light Co., Plymouth 
Gas Light Co., Southeastern Massa- 
chusetts Power & Electric Co., Nor- 
wood Gas Co., Milford Gas Light Co., 
Milford Electric Light & Power Co., 
Marlborough Electric Co., Marlborough- 
Hudson Gas Co., The Westborough Gas 
and Electric Co., Union Light & Power 
Co., He will make his headquarters at 
Quincy, Mass. 


W. Stanley Strong has been appointed 
Supervisor of Sales of the Northern Serv- 
ice Headquarters of the Public Service 
Company of Northern Illinois, Chicago. 
He succeeds F. B. Harris who is taking 
charge of the House Heating Division. 


Lester Bernstein for a number of 
years Manager of the Commercial De- 
partment of the Philadelphia Company, 
Pittsburgh, Pa., resigned recently to be- 
come Vice President of the International 
Fibre and Chemical Corporation of Pitts- 
burgh. 

(Personals continued on page 86) 
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Personals 
(Continued from page 84) 


W. E. Land succeeds L. E. Nichols as 
Gas Engineer of the Public Service Com- 
pany of Northern Illinois at Ottawa. Mr. 
Nichols has been transferred to the Gen- 
eral Office Operating Department. 


J. J. Theobald, formerly Supervisor, 
Service Engineering Division of the West- 
chester Lighting Co., Mt. Vernon, New 
York, is now Commercial Engineer of that 
company. 


H. D. Swain has been appointed man- 
ager of the Westchester Lighting Com- 
pany’s Peekskill Commercial District. Mr. 
Swain entered the employ of the old Peek- 
skill Lighting and Railroad Company in 
1903. He was elected treasurer of that 
company in 1908 and at the same time ap- 
pointed assistant treasurer of the old 
Northern Westchetser Lighting Com- 
pany. With the merger of the two north- 
ern companies into the Westchester Light- 
ing Company in November, 1929, Mr. 
Swain was made statistician. 


Loren Laughlin, former manager of 
the Kansas Pipe Line & Gas Company at 
Kinsley, was transferred to Abilene, Kan- 
sas, where he is local manager. 


J. P. McLoughlin has been appointed 
Company Auditor of the Westchester 
Lighting Company, Mt. Vernon, N. Y. 


Harry Goldsworthy has been tra:s- 
ferred from the General Commercial De- 
partment of the Central Hudson Gas & 
Electric Company to the Kingston, N. Y. 
office where he is in charge of gas house 
heating sales. 


F. J. Cottrill is now General Commer- 
cial Manager of the Wisconsin Power & 
Light Company at Madison. 


D. L. Sedgwick has recently been ap- 
pointed Chief Gas Engineer of the North 
American ‘Light & Power Company, Chi- 
cago, Til. “Mr. Sedgwick has had wide 
experience in gas plant construction main- 
tenance and operation. 


A. W. Scofield has recently been ap- 
pointed commercial manager of the Kansas 
Pipe Line & Gas Company at Great Bend, 
Kansas. He succeeds C. G. Hinthorn, who 
resigned to accept a position in Iowa 


Geo. Rodhouse has been placed in 
charge of the gas distribution systems of 
the Mississippi Power & Light Company 
properties in the Mexico district. 


Idus Swearingen, former construction 
foreman for the Fort Worth Gas Co., is 
now in charge of all outside construction 
for the Council Bluffs, Iowa, Gas Co 


Carl Turner was recently made Sales 
Manager of the New London Division of 
the Connecticut Power Company. 


W. M. Millett, General Manager and 
C. H. Kallstedt, General Sales Manager 
of the Western United Gas & Electric 
company, Aurora, IIl., were recently 
elected vice-presidents at a meeting of the 
Board of Directors. 


E. L. Foster, district salesman of the 
Community Natural Gas Company Green- 
ville, Texas, won an award of twenty- 
five dollars in gold for selling 62 gas 
ranges in a 30 day contest sponsored by 
the Detroit Michigan Company. 


Jesse A. Pruett has accepted the post 
of Superintendent of Gas Production with 
the Honolulu Gas Company. Mr. Pruett 
was formerly connected with the San 
Diego Consolidated Gas & Electric Com- 
pany, San Diego, Calif. 


W. S. Walker has been named Assist- 
ant Engineer of Utilization of the Con- 
solidated Gas Company of New York, ac- 
cording to a recent announcement made by 
Czar H. Fogg, Vice-president in charge 
of Commercial Relations. Mr. Walker 
will have charge of the Department, taking 
the position left vacant in January by the 
death of C. Y. McGown. 

Mr. Walker joined the Consolidated Gas 
Company of New York as.a cadet engineer 
shortly after graduation from the Uni- 
versity of Virginia in 1926 with the degree 
of Mechanical Engineer. He was, in turn, 
assigned to the Manufacturing Depart- 
ment, the Distribution Department, the 
Construction Department and the Util- 
ization Department. In the latter de- 
partment he was engaged in in- 
dustrial installation and maintenance 
work and in testing of appliances, 
the major part of the assignment 
being in connection with refrigera- 
tion, both in the field and in the labora- 
tory. In September 1929, he was appoint- 
ed Acting Assistant Superintendent of 
the Refrigeration Installation and- Main- 
tenance Department, which position he 
held until his recent promotion. 

Mr. Walker has several inventions to 
his credit, including the water strainer 
adopted by Electrolux refrigerator, a new 
type of thermostat for refrigerators, the 
Ensign-Raynolds gas filter for small ap- 
pliances and refrigerators, and the ensign- 
Reynolds bending and flaring tool. 

Mr. Fogg’s announcement also called 
attention to the creation of several new 
positions in the Customers’ Service De- 


partment of the company and the promo- 
tion of six other Consolidated men as 
ollows: 


William C. Oeckler, formerly Superin- 
tendent of the Second Avenue Shop, has 
been made Assistant General Superin- 
tendent of the Customers’ Service Depart- 


ment, in charge of shops. 


C. C. Muehlberg, who has been Man- 
ager of the Industrial Division of the 
Sales Department, has been promoted to 
Assistant General Superintendent of the 
Customers’ Service Department, in charge 
of Appliance Maintenance Divisions. 
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F. E. Vilas and A. V. Hay have been 
appointed, respectively, Superintendent of 
Domestic Appliance Maintenance Division 
and Superintendent of Commercial Ap- 
pliance Maintenance Division. Mr. Vilas 
was formerly Acting Superintendent of 
the Refrigeration Installation and Main- 
tenance Department, and Mr. Hay was 
contact engineer in the Industrial Inspec- 
tion and Maintenance Division. 


J. A. Malone has been promoted to 
Manager of the Industrial Division, and 
Paul Dorchester has been made Assistant 
Manager. Mr. Malone was formerly As- 
sistant Manager, under Mr. Muehlberg, 
and Mr. Dorchester was a sales engineer 
in the Division. 


George F. B. Owens has been ap- 
pointed Domestic Sales Manager of the 
New Business Department of The Brook- 
lyn Union Gas Co. 





Obituary 





WILEY J. HUDDLE 


Wiley J. Huddle, 52 years old, a con- 
sulting engineer, with offices at 122 S. 
Michigan Ave., Chicago, died recently as 
the result of injuries suffered when he 
was struck by an automobile. 

Mr. Huddle at one time had complete 
charge of the Chemical Engineering and 
Industrial Engineering Departments at the 
University of Oregon. He was also on 
the Engineering Staff of the Wisconsin 
Railroad Commission. 


———-f — -- 


LLOYD E. ELDRIDGE 


Lloyd E. Eldridge, vice-president and 
assistant general manager of Philfuels 
Company, subsidiary of Phillips Petro- 
leum Company, died Saturday, March 14, 
in Detroit, Michigan. His untimely end, 
at 31, came as the result of a throat infec- 
tion. 

Mr. Eldridge, since his graduation from 
the University of Illinois in 1922, has be- 
come well known in the oil and natural 
gas industry, his first connection being 
that of chemist with Chestnut and Smith 
Corporation in Texas. 

In 1923 he entered the employ of the 
Baltic Gasoline Company as assistant su- 
péerintendent. From 1926 to 1928, Mr. 
Eldridge was associated with the Humble 
Oil & Refining Company as a refinery su- 
perintendent. On January 15, 1928 he was 
employed as office manager for Philfuels 
Company, later being transferred to De- 
troit, when the company headquarters 
were transferred to that city. Here he 
was promoted to the position of vice- 
president and assistant general manager. 

He leaves his wife, Mary, daughter of 
Mr. and Mrs. David C. MacRae, of Ran- 
ger, Texas, and two children, ages five and 
two. 
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United Engineers & Constructors, 
Inc.— Activities 

Contract has been awarded by Allen 
town-Bethlehem Gas Company, Allentown 
Penna., to furnish, deliver and install ap 
proximately 11,000 feet of 4” welded ste 
main between Emaus and Vera Cruz, 
Penna., also contract to furnish, deliver 
and install 6400 feet of 6”, 20,800 feet 
of 4” and 13,000 feet of 2” steel main | 
tween Emaus and Macungie, Penna. 

Contract has been awarded by Consum- 
ers Gas Company, Reading, Penna., to fur- 
nish, deliver and install 9310 feet of 12” 
steel main with Dresser joints, in Reading, 
Penna., also contract to furnish, deliver 
and install 18,160 feet of 8” welded steel 
main and 416 feet of 2” galvanized steel 
screwed main between Womelsdorf and 
Stouchburg, Penna. 

Contract has been awarded by the Allen- 
town-Bethlehem Gas Company, Allentown, 
Penna., to furnish, deliver and install 21, 
700 feet of 8”, 1000 feet of 4” and 2000 
feet of 2” steel main between Allentown 
and Wesconsville. Penna. 

Contract has been awarded by Phila 
delphia Electric Company, Phila., Pa., to 
furnish, deliver and install approximately 
5200 feet of 20” steel main with Dresser 
joints from the Handling Plant at West 
Conshohocken, Pa., to the East side of 
Bridge across Schuylkill River 

Contract has been awarded by Jersey 
Central Power and Light Company, As- 
bury Park, N. = to furnish, deliver and 
erect at Long Branch, N. J., one (1) 7’6” 
U. G. I. Vertical Waste Heat Boiler 

Contract has been awarded by The Con- 
necticut Light & Power Company of Wa- 
terbury, Conn., to furnish, deliver and in- 
stall at its works in Norwalk, Conn., 2 21'0” 
x16'4” purifier boxes, including founda 
tions. 


——¢* 


New Sales Connections for Link- 
Belt Limited 


Mr. E. C. Burton, Vice President of 
Link-Belt Limited, Toronto, Montreal and 
Vancouver, announces the appointment of 
sales representatives in the prairie prov- 
inces. 

In Manitoba and Saskatchewan, Link 
Belt will be represented by Manitoba 
Bridge & Iron Works Ltd., of Winnipeg 
The officials of this organization are: 
Messrs. H. B. Lyall, Vice President and 
General Manager; J. A. McCullouch his 
assistant; H. A. Mac Kay, Chief Engi- 
neer; and Mr. K. B. Schiller sales man 
ager. Having sales offices in Calgary and 
Regina, and operating foundries, struc 
tural and machine shops, as well as roll- 
ing mills, this concern is in an excellent 
position to give efficient service in th 
territory they serve. 

Riverside Iron Works Ltd. Calgary, 
will represent Link-Belt in Southern Al- 





rta. They operate grey iron and steel 
foundries as well as structural and ma- 
shops. Mr. F. L. Irving is the 
manager, Mr. R. H. Findlay is chief engi- 
neer and Mr. R. 


shin 
chine 


A. Millar sales manager. 


Thermostat Sales Indicate Big 
Demand for New Gas Ranges 


When a device is sold only with new 
its sales volume becomes a 
ery good indicator of the general tone 
in the gas range market. The sales of 
Robertshaw AutomatiCooks have been 
mounting most consistently since the turn 


yas ranges, 


yf the year, reaching carload proportions 
early in March. 
The remodeling and modernizing move- 


ments which have received so much prom- 
inence all over the country are enabling 
energetic dealers to sell many new ranges, 
now that so many home owners are giv- 
ing scrious thought to making their homes 
truly modern in equipment as well as in- 
terior and exterior construction. 


rea a ee 

Natural Gas Equipment Corp. 
Issue New Catalog 

To all those interested in automatic 


pressure regulation for gas, steam, liquids 
or vapors the new catalog just issued by 
the Natural Gas Equipment, Inc., of Los 
Angeles, will be of interest. 

This new catalog contains new infor- 
mation and new equipment just devel- 
oped, arranged in such a manner as to 
make it easy to find and use. 

Reference material, blue-printed instal- 
lation charts, as well as camera studies 
of unique installations are found within 
the covers of the 60-page book. 

A copy will be gladly mailed to any 
interested operator if Natural Gas 
Equipment, Inc., Petroleum Securities 
suilding, Los Angeles, is addressed. 


+ 


New Catalog on Ash Conveyor 


System 
United Conveyor Corporation, Chi- 
ago, Ill., announces a new catalog de- 


scribing their Nuveyor Ash Conveyor 
System. This catalog outlines the princi- 
ple of operation and field of application. 
It also contains illustrations of outstand- 
ng installations 


~ 
New Domestic Heat Control 
Company 


\ new corporation, to be known as the 
Penn Heat Control Company, in which the 
General Electric Company has a control- 
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ling interest has been formed to take over 
all assets, including patents and good will, 
of the Penn Heat Control Corporation, 
Philadelphia, specializing in apparatus for 
automatic regulation of temperature in 
household heating. The new company 
will continue and expand the work pre- 
viously done by the Penn Heat Control 
Corporation, 

Recent marked improvements in the au- 
tomatic regulation of temperature and the 
steadily increasing demand for it lies back 
of the entrance of the General Electric 
Company into the field of domestic heat 
control. The replacement of hand-firing, 
whether in control of coal, oil or gas 
heating, by electrically operated methods 
of regulation is foreshadowed in much of 
the new apparatus now being manufac- 
tured. A wide range of General Electric 
products for use in the field will be de- 
veloped and details concerning them will 
shortly be announced. 

The new corporation will retain the per- 
sonnel and organization of the Penn Heat 
Control Corporation as the basis for its 
operation. 


——__ ms 


Building Addition to Factory 


The Hays Corporation of Michigan 
City, Indiana, has begun construction of 
a new steel and brick foundry building 
adjoining their present factory to provide 
an additional 6000 square feet of space 
for the manufacture of Hays Combustion 
Efficiency Instruments—CO. and Draft 
Recorders, Indicating and Recording 
Draft Gages, Flue Gas Analyzers, Port- 
able Combustion Test Sets and complete 
Boiler Panels. 


———$ 


Joseph G. Pollard Co., Inc., Open 
Branch in Chicago 


The Joseph G. Pollard Co., Inc., Brook- 
lyn, N. Y., manufacturers of Pipe Line 
equipment for water and gas companies 
have opened a branch office and warehouse 
at 1749 West Lake St., Chicago, Ill. Mr. 
W. A. Start, for several years with the 
Neptune Meter Co., and later with the A. 
P. Smith Mfg. Co., covering ‘the central 
west and southwestern states will have 
charge of the Chicago branch. 

A complete stock of pipe line equipment 
will be carried at the Chicago warehouse, 
thereby facilitating prompt shipment in the 
territory west of Ohio. 


i an 


Chace Valve Co. Appoint 
European Agents 


The W. M. Chace Valve Company of 
Detroit have recently appointed the Mel- 
chior, Armstrong, Dessau Company, 116 
Broad Street, New York City as their 
European Sales Agents for Chace Ther- 
mostatic Bimetal, covering the British 
Isles and most all of the Continental Eu- 
rope. 

(Trade News continued on page 90) 
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All Mohawk Hi-Speed Tool Trailers have been de- 
signed in every detail with the aid of practical sug- 
gestions from men on the “firing line.” 
Compartments, trays and fastenings are built to hold 
every tool and supplies. 

Made in 6, 7 and 8 foot lengths. Other sizes and 
special features made to your specifications. 
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The Hotstuf Asphalt Heater has the exclusive 
patented Elevated Melting Chamber Feature, and will 
deliver hot bitumen in fifteen minutes after lighting 
the torch, and will continue delivering it at a rate as 
high as 8,000 pounds in eight hours if you so desire 
it, with perfect temperature control. 

Compare its melting capacity with other makes. 
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Barber-Greene Representatives 
Meet 


Fifty-five representatives of the Bar 
ber-Greene Company in the United 
States and Canada gathered at the com- 
pany’s plant at Aurora, Illinois, recently 
for the annual Barber-Greene Sales Con- 
ference. 

The mecting took the form of an in- 
struction course with class room lectures 
and laboratory work. In the class room 


the men were addressed by Mr. H. H. 


Barber and Mr. W. B. Greene, President 
and Vice President, and by other officers 
of the company, who outlined the policies 
and methods of the home plant. Guests 
of honor who addressed the assembly 
were Mr. J. W. O’Keefe, Secretary of the 
Chicago Association of Credit Men; Mr. 
H. J. Fauber, President of the Centra! 
West Engineers, Inc., of St. Louis, a 
company that has laid extensive pipe 
lines throughout Illinois, Indiana, and 
Missouri; and Mr. Mike Andrews, fore- 
man second in charge of the concreting 
by conveyor of the Marshall Field Mer- 
chandise Mart, and more recently in 
charge of the same operations on the 
three million dollar American Can 
Company building in Chicago. 

The laboratory work included a review 
of all the machines now produced by the 
Barber-Greene Company and many that 
will be introduced into their various 
fields in 1931. 


—-—* 


D. McGeorge Joins Central West 
Coal Co. 

Don McGeorge recently joined the Cen- 
tral West Lake Coal Company, Cleveland, 
Ohio, in selling and Lake inspection ca- 
pacity. For some six years Mr. McGeorge 
has been very active in coal as engineering 
inspector at the mines of the J. P. Burton 
Coal Company and Lake and Mine in- 
spector for the W. H. Warner and Com- 
pany. His duties will also include the in- 
spection of the Central West Coal Com- 
pany’s mines. 


—_—__——_—_ 


C-E Stoker Unit 

Combustion Engineering Corporation, 
200 Madison Avenue, New York, has re- 
cently issued a folder describing their new 
C-E Stoker Unit, which is a self-contained 
underfeed stoker with electric drive and 
integral fan construction. 

This stoker has been developed to pro- 
vide a simple automatic machine for the 
firing of small boilers up to 150 hp. It 
has a number of features not available in 
other machines of its size, such as, agitated 
grate bars, side dumping grates and agi- 
tated feed hopper which eliminates arch- 
ing of the coal and interrupted feed. 

The design is self-contained, completely 
enclosed and provides a simple rugged 
and dependable unit for the underfeeding 
of coal under small boilers. Three sizes 
are available with coal burning capacities 


of 300 lb., 600 lb. and 1000 lb. of coal 
per hour respectively. 

Due to its unit construction, a C-E 
Stoker Unit may be installed and placed 
in operation in 6 to 12 hours. 

The folder includes photographs and ap- 
plication drawing, a table of dimensions 
and capacities for the three sizes, and a 
discussion of the features of the stoker. 


- * 
Bristol Co. Issue New Catalog 


The Bristol Company, Waterbury, Conn., 
recently issued Catalog No. 4000, cover- 
ing Bristol’s Air Operated Controller 
Equipment, including Instrument, Valve 
and Accessories Sections. The equipment 
is fully described and illustrated and each 
section contains list prices. 


American Radiator and Cochran- 
Sargent Affiliation Announced 


Announcement is made of the affiliation 
of the Americar: Radiator & Standard 
Sanitary Corporation with the Cochran- 
Sargent Company, St. Paul, Minnesota. 
The Cochran-Sargent Company will be 
operated under its present name as a divi- 
sion of Ameri¢an Radiator & Standard 
Sanitary Corporation and without change 
in either official personnel or policy. 

a . = 


FIGHT CANCER 


WITH KNOWLEDCE 





LET US HELP YOU 


ANCER in its early stages is usu- 
ally curable when properly treat- 
ed. If you have the slightest suspicion 
that you have cancer, consult a physi- 
cian atonce. The odds are against your 
having cancer, but why take achance? 
Why wait until it may be too late? 
Follow the advice of your own doctor, 
or of your local Cancer Committee. 
e For free information write, 
call or telephone to 


The New York City Cancer 


Committee 
34 East 75th Street - RHinelander 4-0435 


If not a resident of New York City—write to the 
American Society for the Control of Cancer, 
New York, N.Y. 
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Practical Salesmanship Texts 


The Cleveland Heater Co., 1900 112th 
St., Cleveland, Ohio, have announced a 
series of 12 books, pocket-size, entitled 
“Practical Salesmanship” which have been 
prepared for the water heater salesman. 
The lectures in these books have to do 
with the selling of water heaters and con- 
tains much useful information. 

The price of the “Practical Salesman- 
ship” Texts is $5.00 for the 12 volumes 
and are issued in three deliveries of one 
month apart. 

eer 
Change in Name 

Gas Equipment Corporation, 113 Pur- 
chase Street, Boston, Mass,, has succeeded 
the Welsbach Water Heater Co., of N. E. 
Change has been made in the name only, 
as otherwise the company remains the 
same as before in every respect. 

This company is now marketing their 
own water heater “Gasco” as well as the 
“Hotzone” and “Torridzone” Heaters 
manufactured by the Welsbach Company. 
They will also act as distributors for the 
other gas appliances manufactured by the 
Welsbach Company. 


—_— - Ge ——_ 


Papico H. & K. Odorizing 
Equipment 

The Pacific Pipe & Supply Company of 
Los Angeles has recently placed on the 
market the Papico H. & K. Natural Gas 
odorizing apparatus. 

The method of odorization is the auto- 
matic injection of odorant fluid into the 
gasoline by means of the differential pres- 
sure obtained across an orifice plate. The 
apparatus is used in conjunction with the 
standard orifice meter installation. The 
equipment consists essentially of a storage 
tank, float valve, chamber, strainers, sight 
feed, calibrating tube, odorant orifice, and 
necessary valves and fittings. 

The amount of odorant introduced into 
the line is proportional to the volume of 
gas flowing. Control of the odorant fluid 
is obtained by varying the orifice size of 
the discs in the main line and in the odor- 
ant line. 

It is claimed that a number of the Cali- 
fornia gas companies have standardized on 
this type of apparatus for odorization. 

Complete information on the equipment 
may be had by request to the Pacific Pipe 
& Supply Co., of Los Angeles. 


— — > -—___ 


New Catalog on Brown Electric 
co, Meters 


The Brown Instrument Company, 
Philadelphia, Pa., are issuing a new cata- 
log on their Electric CO. Meters. The 
bulletin fully describes the functions of 
this instrument which records the per- 
centage of COs: present in the flue gases 
in the operation of furnaces and it is 
claimed enables the furnace operator to 
run his furnace economically from the 
standpoint of fuel-saving. The Brown 
Instrument Company will furnish a copy 
of this catalog upon request. 
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QUANTITY vs. QUALITY 


Many Gas Company Executives and Mer- 
chandise Managers, have seemed to feel that 
for “Quantity” sales of Automatic Storage 
Heaters, a very low price was necessary. 


1930 demonstrated the fallacy of this idea. 
Kompak Copper sales were nearly doubled 
during a supposedly bad business year. 


The present price of Copper Kompaks offers 
so much for the dollar invested, that a 
greater number of heaters 
can be sold than when cheap 
competitive heaters are used. 


THE KOMPAK CO. 


Automatic Thermostatic 
Gas Water Heaters 


NEW BRUNSWICK 
NEw JERSEY 
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“DATROL 


FLAS 


ATROL-Flash” lighter for gas 

ranges is a sales feature — to 
sell gas ranges. There have been 
few improvements in the gas range 
with such immediate appeal to the 
customer. 


Or so low in price. 


Few with such interest compelling 
demonstration features — with so 
much to talk about. It is a con- 


venience that delights the woman. 
Ask her. 


She merely turns on the gas with 
one hand. The burner flashes 
aflame instantly. No other manip- 
ulation or operating tricks to learn. 
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“Patrol-Flash” is thoroughly automatic. “Patrol- 
Flash” is pretty. Finish is dull nickel. A. G. A. ap- 
proved on several ranges. It is a thoroughly 
“engineered” product—produced by well-known 
engineers in the gas appliance industry. 


> cal => 


Extra tubes for simmer burner and oven lighting furnishea with 
standard model “Patrol-Flash” lighter at slight additional cost. 





THE PATROL VALVE COMPANY 
Cor. Locust Ave. and W. 114th St. . Cleveland, Ohio 
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MAGIC CHEF wove price °9997> in sesh 


Patents Pending 





Patents Pending 


MAGIC CHEF Models that will 
‘iwc: Stimulate Gas Range Replacements 


nota MAGIC CHEF 


M*.: CHEF, in both the Tiffin ment of old gas ranges. They are 
and Doric Models, completely | substantial business builders that 


satisfies the demand for modern style are certain to result in increased 
and beauty in gas ranges.Bothofthese prestige and profits for every dealer 
Magic Chefs are thoroughly depend- who handles them. 

able and efficient cooking units, each 
of ample capacity to serve ten people. For full details write American 


Stove Company, Department C, 801 
Yet the retail prices are low enough to 
P vr Chouteau Avenue, St. Louis, Mo. 
meet successfully the sales competition 
of ordinary gas ranges which Magic 


Chef now makes obsolete. 


These beautiful and attractively priced 
Magic Chefs are bound to create a 
demand that will stimulate replace- 


AMERICAN STOVE COMPANY : world’s Largest Manufacturer of Gas Ranges 


NEW YORK - PHILADELPHIA - ATLANTA - CLEVELAND - CHICAGO +: St. LOUIS - SAN FRANCISCO ~- LOS ANGELES 
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To relieve dangerous 
pressure in hot or 
cold water, air and oil 


Specify MUELLER Valve H-9045 


MUELLER H-9045 is especially designed to relieve dangerous 
and excessive pressures. While it is particularly adapted to 
hot or cold water installations, it works equally well with 
air or oil. This MUELLER valve is diaphragm-operated and 
of all-bronze construction. Diaphragms are made of phos- 
phor bronze material with a diaphragm area thirty-five times 
its seat area to assure sensitive operation. 

Write us for full information on this MUELLER Relief Valve 
— it is fully warranted by the MUELLER Company, in busi- 
ness since 1857. 

MUELLER CO. (Established 1857) Decatur, Illinois. 
Branches: New York, Dallas, Atlanta, San Francisco, Los 
Angeles, Chicago. Canadian Factory: MUELLER, Limited, 


Sarnia. 


MUELLER 


TRADE MARK REC. U. S. PAT. OFFICE 
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THE NEWEST STYLE AT POPULAR PRICES 


ty 
broiler 


diverter 


The new Seven Star Console has 
been enthusiastically received by 
live merchandisers who are mak- 
ing it the key range of many 
Spring Campaigns. 


The Console combines smartness 


with utility . . . at popular prices. 


Modern design, color and hand- 
some marbled finish give it eye 
appeal. No other range, at any 
price, gives all its convenience 
features. And its moderate price 
will agreeably surprise you. 


Ask for details on the various 
colorful finishes and models. 


Information on merchandising plans gladly sent 


STANDARD GAS EQUIPMENT CORPORATION, 18 E. 41st St., New York 











PARTLOW 


SAFETY GAS VALVE and PILOT 










WHEN USED WITH ne PRESSURE oe 


vee 4 
COWWECT COCK TS LOG AMD OE . . - 
(OR Maxon Bute Cate > - 




















PARTLOW UNIVERSAL 
SAFETY GAS | WLvE ANO PILOT 


A NEW DEA IN 


SAFETY PILOTS 


Which makes every kind of 
gas-burning appliance absolutely 
safe in the hands of the most 
careless operator 


The function of this gas valve is to shut off the 
gas supply to the pilot and the main burner in the 
event that the pilot light becomes extinguished or 
the gas supply is interrupted. 


The principle of operation is based on the expan- 
sion of mercury in a thermostat bulb which is heated 
by the pilot burner. 


An additional feature of this valve consists of a 
' means to hold the valve in an open position, tempo- 
; rarily, so that the burners may be lit without waiting 
for the thermostat to heat up 


The valve is not affected by gas pressure, thermal 
content of gas or fluctuation of the flame from 
draughts. ; 


Send for illustrated folder which explains this 
Safety Pilot more fully. 


THE PARTLOW CORPORATION 
; New Hartford, N. Y. 


| PARTLOW 







TEMPERATURE CONTROLS 
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Published by manufucturers of Gas Equipment and Ap- 
pliances for you. Order by number, using coupon on 





PLANT EQUIPMENT 
4. B. C. SELF CLINKERING GENERATOR 
The Western Gas Con- 


struction Co. 88 
ADVANTAGES OF WELDED CONSTRUC- 
TION 
Western Gas Construction 
Co. 
“AMERICAN” GAS AND METER TEST- 
ING APPARATUS 
American Meter Co. 320 


AUTOMATIC GOVERNORS 

Connelly Iron Sponge & 

Governor Co. 2 
BALANCE GOVERNORS 

Connelly lron Sponge & 

Governor Co. 290 
BACK PRESSURE VALVES 

Connelly lron Sponge & 

Governor Co. 295 
BECKER TYPE COMBUSTION COKE &@ 

GAS OVENS 

The Koppers Construction 

Co. 235 
BECKER TYPE BY-PRODUCT COKE AND 

GAS PLANTS 

The Koppers Construction 

Co. 
8 H. CO. THICKENER 

The Bartlett Hayward Co. 56 
B. H. CO. VERTICAL SCRUBBER 

The Bartlett Hayward Co. 57 
BLAST GATE 

Western Gas Construction 

Co. 
BOILER FEED PUMPS 

P. M. Lattner Mfg. Co. 478 


*BULLETS”——HOLDERS 
Stacey Bros. Gas Con- 
struction Co. 516 


BUTTERFLY VALVES 
Western Gas Construction 


Co. 
BUTANE PLANT EQUIPMENT 
Philfuels Co. 510 
CALORIMETRY 
American Meter Co. 321 


CALOROPTIC, THE 
Connelly Iron Sponge & 
Governor Co. 511 
CHEMICAL ANALYSIS OF GAS PURIFY- 
ING MATERIALS 
E. J. Lavino & Co. 455 
CHEMISTRY AND PHYSICS OF THE 
COMBUSTION OF GASEOUS FUELS 


E. J. Lavino & Co. 456 
COAL AND ASHES GATES 
C. W. Hunt Co., Inc. 233 


COAL PRODUCTS TREE 
The Koppers Construction 
o. 
COKE FIRED GAS PRODUCER OPERATION 
The Koppers Construction 
Co. 236 
CONNELLY COMBINATION VALVE 
Connelly Iron Sponge & 
Governor Co. 
CONTINUOUS VERTICAL 
TION OVENS 
The Koppers Construction 
Company 
CONTROL MECHANICAL APPARATUS 
Western Gas Construction 
Co. 581 
COOPER-BESSEMER NEW TYPE 
COMPRESSOR UNIT 
Cooper-Bessemer Co. 517 
COOPER-BESSEMER VERTICAL GAS 
ENGINES 


COMBINA- 


Cooper-Bessemer Co. 518 
COOPER-BESSEMER GAS AND OIL 

ENGINES 

Cooper-Bessemer Co. 519 
COOPER COMPRESSOR UNIT 

Cooper Bessemer Co. 520 


OUNTER BALANCE MANHOLES 
Connelly Iron Sponge & 
Governor Ca- 299 

DECOMPOSITION METERS 
Western Gas Construction 
Co. 82 

DE FLOREZ REMOTE MANUAL CONTROL 

SYSTEM 
Brown Instrument Co. 452 
DEHYDRATION OF MANUFACTURED 

Gas 
We stern Gas Construction 

Ce 


t he Koppers Construction 
237 
caine L. C. GOVERNORS 
Connelly Iron Sponge & 
Governor Co. 29 
DR. OTT-LUX-GAS TESTER 
The Alpha Lux Co., lac. 23 


(Continued on page 98) 


DUPLEX VALVES 

Andale Cv. 4) 
PASTS FLEXIPLE COUPLING 

The Bartlett Hayward Co. 54 
FOGGERS OIL 

Western Gas Construction 

Co. 584 
FORGKY STEEL GATE VALVES 

Daring Vaive & Mtg. Co 284 
FULTON DEAD WEIGHT SAFETY VALVES 

Chaplin-Fulton Mfa. Co. 480 
FULTON LEVER SAFETY VALVES 

Chapiin-Fulton Mfg. Co. 479 
GAS COMDENSERS 


Isbell Porter Co. 1¢@ 
GAS COOLER 
Andale Co. . 46 


GAS DISTRIBUTION 
e U. G. I. Contracting 
Co. 76 
GAS ENGINE DRIVEN COMPRESSOR 
UNITS 
Cooper-Bessemer Corpn. 503 
GAS FILTERS 
American Meter Ca 322 
GAS PURIFICATION PROCESS 
Western Gas Construction 
Co. 585 
GAS HOLDERS—HIGH AND LOW PRES- 
SURE 
Stacey Mfg. Co. 
GAS MEASUREMENT 
American Meter Co. 32 
GATE VALVES 
Western Gas Construction 
Coa. 586 
HAND COLORIMETER 
The Alpha Lux Co. Inc. 22 
HIGH EFFICIENCY GAS CONDENSERS 
Isbell Porter Co 13? 
HIGH PRESSURE TOWER 
Western Gas Construction 
0. 587 
HOWARD CHARGER 
The Western Gas Con- 
struction Co. 37 
HIGH TEST WELDING ROD 
Union Carbide & Carbon 
Coron 255 
HIGH PRESSURE GAS HOLDERS 
Western Gas Construction 
Co. 590 
INDUSTRIAL RAILWaY 
¢ Hunt Co., Inc. 230 
JET PHOTOMETERS 
Connelly Iron Sponge & 


n 


79 


~ 


Governor Co. 298 
KEEPING UP WITH INDUSTRY 
Cruse Kemper Co. 457 


KENNEDY AUTOMATIC CONTROL 
The Bartlett Hayward Co. 55 
KOPPERS COMPANY'S COAL GAS 
PLANTS, THE 
The Koppers Construction 


Co. 240 
LABORATORY APPARATUS 

American Meter Co. 324 

Superior Meter Co. 521 


LIQUID PURTFICATION 

The Western Gas Con- 

struction Co. as 
1.UX RECORDING GAUGE 

The Alpha Lux Co., Inc. 21 
MACKENZIF EXHAUSTERS 


Isbell Porter Co. 141 
MANUAL OF DRY BOX PURIFICATION 
Levine and Co. 276 


MERCURY SFATL GOVERNORS 
Connelly Tron Sponge & 
Governor Co. 291 
METERS, GAS 


American Meter Co. 324 

Superior Meter Co. 522 
“METRIC” IRONCASE METERS 

American Meter Co. 325 
MITCHELL ELECTRIC VIBRATING 

SCRFFWS 

C. W. Hunt Co., Ine. 229 
NAPHTHALENE ABSORPTION PLANTS 


The Western Gas Con- 
struction Co. a¢ 
NEW APPARATUS FOR THE REMOVAL 
OF NAPHTHALENE AND GUM FORM 
ING CONSTITUENTS FROM GAS 
The Koppers Construction 
Co. 242 
NEW AND IMPROVED COOPER GAS 
ENGINE COMPRESSOR 
Cooper Bessemer Corpn. 523 
NEW METHODS OF GAS PURIFICATION 
The Koppers Construction 
Co. 241 


ORSERVATIONS ON LUX-MATERIAL 
The Alpha Lux Co., Inc. 24 
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The NEW 
Improved 


ELECTROLUX 


offers 
5 Additional Models 
15 New Features 


E couldn’t improve the simple, reliable 

Electrolux principle—but we've made the 
cabinets more luxurious than ever. Fifteen new, 
practical features have been added to Electrolux, 
the Gas Refrigerator. Check them over and see 
how the new Electrolux is better built, better look- 
ing than ever before. Housewives, prospects, can 
see and understand these features. They are the 
things that will make gas refrigeration more popu- 
lar than ever, that will help you increase gas con- 
sumption in your territory. 


The new models will help, too. Five new house- 
hold and commercial models have been added to the 
eight regular household types. Among the new- 
comers are a special buffet box—called the ““West- 
chester’—an ice-cream cabinet, and a _ storage 
refrigerator. Every grocery, delicatessen, club, 
dairy is now a prospect for gas refrigeration. 


Sales Helps Ready Now 


Catalogues, newspaper announcements, and a care- 
fully worked out plan to secure apartment house 
business (Plan A) are waiting for you. Your first 
step in the drive for gas refrigeration business this 
year is to write, wire or telephone for this sales 
wformation. Address Electrolux Refrigerator Sales, 
Inc., Evansville, Indiana. 






































15 Important Features of the 
NEW IMPROVED ELECTROLUX 


1. Panelite door frame trim 8. Trigger-snap door latch of 


with chromium-plated 
screw heads. 


. Exterior of standard Elec- 


trolux quality. 


. Newartisticall-whitelegs. 


Easy to clean under cabi- 
net with broom or mop. 


. Smooth, flat top. Used for 


table-top or dish storage. 


. Good-looking Chilliator 


assembly, porcelain cov- 


ered. 


. Individual, self-sealing 


tray fronts of chromium. 
Cannot rust. 


. Practical chill tray ar- 


rangement. Gives more 
shelf room, eliminates 
waste of storage space. 


chromium plate. Facili- 
tates opening and closing 
of door. 


. Beveled corners inside. .. 


easy -to-wipe porcelain lin- 
ing. Makes cleaning easy. 


. Ribbon-type shelves. Pre- 


vent bottles and dishes 
from tipping over. 


. Panelite door trim with 


chromium screw heads. 


. Improved long-life gas- 


kets. 


. Automatic gas lighter. 
. Chromium - plated hinge 


—brass door corners and 
door-frame corners. 


. Chromium-plated hinges 


in modern relief design. 


ELECTROLUX 


rus_ GOL REFRIGERATOR 












Never An Accident 
Where This Regulator 
Has Been Installed-- 









[t is absolutely es- 
sential that safety 
be 


taken where houses 


precautions 
or small consum- 
ers of gas are sup- 
plied from lines 
under high pres- 
sure. 


guntet 


The Fulton House Regulator 


was designed for this purpose. It is pro- 
: vided with an Automatic Cut-off. Should 

any accident happen to the line or the 
regulator, no danger can result to the 

consumer. The Automatic Cut-off pro- 
vides automatic safety—real safety! For 
this reason, there has never been an acci- 
dent where a Fulton Regulator has been 


installed. 


Write for our catalogue. Also 
ask for our booklet containing 
directions for setting and oper- 
ating all types of gas regulators. 
Gas men will find both of value. 





The Chaplin-Fulton Mfg. Co. 


Organized 1884—Oldest Builders of Gas Regu 
lators in the Country Built in All Sizes 
From 1 inch to 24 inches; For All Service. 





1 Oz. Up to 2,000 Lbs. 


Pressure to Square Inch. 








' 28-40 Penn Avenue Pittsburgh, Pa. 
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ORIFICE METERS 


American Meter Co. 327 
PIPE—TONCAN IRON 

Republic Steel Corp. 454 
PIVOTED BUCKET CONVEYORS 

C. W. Hunt Co., Inc. 232 
PRESSURE GAUGES 

Connelly Iron Sponge & 

Governor Co. 296 

American Meter Co. 378 

Superior Meter Co. 525 
PURIFICATION OF OPEN HEARTH 

FUEL GAS, THE 

The Koppers Construction 

Ca 
PURIFICATION OF NATURAL Gas & 

FINERY GASES FROM HYDROGEN 

s PHIDE 

Vestern Gas Construction 

Co. 584 
RELIANCE SERVICE REGULATORS 

Isbell Porter Co. 13° 
ROADLESS BARROWS 

Isbell Porter Co. 135 
ROTARY SELF-CLEANING STRAINER 

Andale Co. 
SERVICE CLEANERS 

American Meter Ce. 529 

Superior Meter Co. 521 
SERVICE GOVERNORS 

Connelly Iron Sponge & 

Governor Co. 92 
SERVICE D. C. GOVERNORS 

Connelly Iron Sponge & 

Governor Co. 294 
SHAVING SCRUBBERS 

Isbell Porter Co 138 


SHEPHERD GAS ANALYSIS APPARATUS 
Eimer & Amend 600 
SKIP HOISTS 
C. W. Hunt Co., Inc. 931 
SMOOT CONTROL OF COMBUSTION AS 
APPLIED TO TRAVELING GRATE 
STOKERS 
Smoot Engineering Corin. 69 
SMOOT CONTROL AS APPLIED TO 
UNDERFEED STOKERS 
Smoot Engineering Corpn. 67 
SMOOT CONTROL AS APPLIED TO 
WATER GAS SETS 
Smoot Engineering Corpn. 68 
SMOOT STEAM ACCUMULATOR AND 
CONTROL SYSTEM 
Smoot Engineering Corpn. 66 


SPECIFICATIONS ON HIGH AND LOW 
PRESSURE HOLDERS 
The Stacey Bros. Gas. 
Constrn. Co. 74 
“STACEY BULLET” 
The Stacev Bros. Gas 
Constrn. Co. 73 
STANDARD HOLDERS FOR LOW PRES- 
SURF STORAGE 
Western Gas Construction 
Co. 580 


STREET DEPARTMENT TOOLS 
Connelly Iron Sponge & 
Governor Co. 

STREET MAIN GOVERNORS 


Isbell Porter Co. 134 

THROTTLE GOVERNORS & COMPEN- 
SATORS 

Isbell Porter Co. 142 

U. G. I. BARRING DOWN MACHINE, 


THF 
The U. G. T. Contracting 
Co. 


U. G. I. INTERMITTENT CHAMBER 
OVENS 
The U. G. I. Contracting 
Co. 75 
U. G. I. MECHANICAL GENERATOR 
AND CHARGFR, THF 
The U. G. I. Contracting 
Co 79 
AUTOMATIC 


(t.09 


uv. G. 1. MODEL “B 
CONTROL. THF 
a U. G. I. Contracting 
0. 


UNIVERSAL OXIDE CONDITIONERS 
Universal Sand Equipment 
Co. 585 
VALVES 
The Western Gas Con- 
struction Co. 86 
VALVES & SPECIALS 
Isbell Porter Co. 144 


VALVES 
Darling Valve & Mfg. Ce. 35 
VERTICAL GAS ENGINES 


Cooper-Bessemer Corpn. 504 
WATER GAS 

The Western Gas Con- 

struction Co. a9 


WATERLESS GAS HOLDERS 
The Bartlett Haynard Co. 58 
WEST GAS 
West Gas Improvement Co. 175 
POSITIVE PRESSURE BLOWERS 
The Connersville Blower 
0, 
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PUMPS FUR GAS PLANTS 


Geo. D. Koper Corpn. 481 
ROOTS ACME GAS PUMPS 
The & H. & F. Mz. 
Roots Co. 212 
ROOTS ACME GAS PUMP INSTRUC: 
TIONS AND PARTS LIST 
aaePrH& FF. MM. 
Roots Co. 211 


kKOOTS GAS PUMP INSTRUCTIONS AND 
PARTS LISTS 


Tee FB HO FPF. M. 
Koots Co 213 
RUOTS POSITIVE DISPLACEMENT 
METER 
The P. H. & F. Mz. 
Roots Co. 209 
ROTARY DISPLACEMENT METERS 
ine Cunnersuville Blower 
Co. 59 
ROOTS ROLLER BEARING GAS PUMPS 
P. H. & +. M. Roots 
Mfo. Co. 423 
ROOTS KULLER BEARING BLOWERS, 
STANDARD DUTY, HEAVY pUTY 
P. H. & F. M. Roots Co. 453 
STANDARD DUTY GAS PUMP cCoN- 
STRUCTION 
me? HH. © BP: MM. 
Roots Co. 216 


STANDARD HOLDERS FOR LOW PRES- 
SURE STORAGE 


Stacey Mfg. Co. 424 
HIGH PRESSURE GAS HOLDERS 
Stacey Mfg. Co. 425 


INSTRUMENTS 


BRISTOL’S AIR OPERATED CONTROL- 


Le KD 
Lhe Bristoi Co. 122 
BKISTOLS AUTOMATIC ELECTRIC 
CONTROL VALVES 
The Bristol Co. 126 
BROWN AULOMATIC TEMPERATURR 


CONTROL CATALOG 
ine Brown instrument Co. loe 
BROWN ELECTRIC FLOW MBEThy 
CATALOG 
Lhe Brown instrument Co. 176 
BROWN REMOTE TYPE INSTRUMENTS 
Brown Instrument Co. 427 
BRISTOL AUTOMATIC TEMPERATURE 
CONTROL CATALOG ON GAS FIRED 
BAKING OVENS 


Bristol Co. 498 

BRISTOLS LONG DISTANCE TRANS 
MITTING GAUGES 

The Bristol Co. 129 
BRISTOL S PYROMETERS 

The Bristol Co. 130 
BROWN PYROMETER CATALOG 

The Brown Instrument 

Co. 171 


BRISTOLS PYROMETER CONTROLLERS 
The Bristol Co. 
BRISTOLS RECORDING BAROMETERS 
The Bristol Co, 
BRISTOL'S RECORDING LIQUID LEVEL 
GAUGES 


The Bristel Ce. i28 
BRISTOL'S RECORDING MILLIVOLT- 
METERS FOR ELECTROLYSIS 
SURVEYS 
The Bristol Co. 127 


BRISTOL'S RECORDING PRESSURE & 
VACUUM GAUGES 
The Bristel Coe. 132 
BRISTOL RECORDING PSYCHROMETERS 
The Bristol Ce. 308 
BRISTOL’S TEMPERATURE CONTROEL- 
LERS 


The Bristol Co. 124 

BRISTOL'S RECORDING THERMO- 
METERS 

The Bristol Company 132 


THE ERA OF AUTOMATIC CONTROL 
: Brown Instrument Co. 502 
GOCD FURNACES—GOOoD MEN—YET 
WE’RE SUNK ON OUR HEAT TREAT- 
ING costs” 
Brown Instrument Co. 550 
MEETING YOUR IDEAS ON THE FLOW 
PROBLEM 
The Brown Instrument Co. 164 
PARTLOW TEMPERATURE CONTROLS 
Partlow Corpn. 482 
PRESSURE GAUGE CATALOG 
The Brown Instrument Co. 169 
RECORDING DEMAND FOR GAS METERS 
American Meter Co. 330 
RECORDING THERMOMETERS CATALUL 
The Brown Instrument Co. 168 
RESISTANCE THERMOMETERS CATALOG 
The Brown Instrument Ce. 167 
TYCOS INSTRUMENTS FOR GAS PLANTS 
Taylor Instrument Com- 
panies 542 
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New Ideal Arcola Gas Boilers make 


hot water radiator heating practicable 





Here is a new field for sales and 
profits—the New Ideal Arcola Gas 
Boiler for small house heating instal- 
lations and for hot water supply. 
Every feature of this boiler has been 
designed exclusively to meet the 
special requirements of small hot 
water installations. All the quality 
of product and all the exclusive 
control features of the other Ideal 
Gas Boilers have been included in 
this smaller compact model. 

Either with or without jacket it is 
so attractive and so compact that 


it can be placed in any room and 
connected with radiators wherever 
needed. 

This new heating plant is particu- 
larly adapted to small homes without 
basements, apartments, offices, 
stores, tea rooms, garages, barber 
shops and beauty parlors which 
have no central heating plant. 

We will be glad to send a 
complete description of this new 
appliance that is opening up 
new opportunities for sales and 


profits. 


Manufactured by 


AMERICAN RADIATOR COMPANY 





DIVISION OF 
AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 








40 West 40th Street, New York City 


Distributed by 


AMERICAN GAS PRODUCTS CORP. 


CHRYSLER BLDG., NEW YORK 
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for small 


installations 


For Direct Hot Water Systems the Ideol 
Arcola Gas Boiler makes an excellent 
installation. It has the advantage of 
compactness, high efficiency with large 





capacity and adequat tic 
controls. 
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Tell Your Prospects 
this Story of Economy: 








‘Saves $731.00aSummer 
: on Process Steam’’ — 


Above is shown a typical KANE process steam installa- 
tion, consisting of a 10-h.p. KANE Gas Boiler and an 
M-K-O Automatic Boiler Feed and Condensation Return 
System in the Sidney Ross Company, of Newark, N. J. 
Tell your prospects that they can duplicate this installa- 
tion—This installation is especially noteworthy because 
there was obtained a definite saving of $731.00 a year by 
shutting down a 150-h.p. coal-frred heating boiler during 
the 85-day summer season, relying entirely upon the 10- 
h.p. KANE boiler for all process steam needs. 

The actual cash investment in the Kane Boiler and 
M-K-O Feed System, by careful estimates, here YIELDS 
A RETURN of 77.8%. Such a return is decidedly im- 
pressive, but not exceptional when KANE boilers are 
installed. Tell your prospect that his summer process 
steam problems can be solved with proportionate gain to 
him, if he anticipates these coming summer months and 
a a Kane beforehand! Let us give you further 
etails. 


SEND FOR KANE BULLETINS! 


MEARS-KANE-OFELDT 


1903-1915 EAST HAGERT ST. PHILADELPHIA 


New York—9 Park Place Buffalo—Walibridge Bidg. 
Boston—100 Arlington St. St. Louis—2010 Locust Bivd. 
4 Chicago—325 W. Huron St. Birmingham—American Trust Bidg. 
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REGULATORS 
AUTOMATIC GAS BURNING EQUIPMENT 
Partlow Corpn. 470 
AUTOMATIC TEMPERATURE CONTROLS 
Partlow Corpn. 471 
AUTOMATIC TEMPERATURE INDICAT- 
ING CONTACTOR 
Partlow Corpn. 472 
AUTOMATIC TRUCK-CLOSING ANTI- 
VACUUM VALVE 
a Gas Regulator 
o. 


BOTTLED GAS AN ALLY OF THE Gas 
INDUSTRY 
Sprague Meter Co. 306 
FULTON GAS FUEL BOILER GOVERNOR 
The Chaplin Fulton Mfg. 

Co. 248 
FULTON GAS REGULATOR CATALOGUE 
The Chaplin Fulton Mfg. 

Co. 247 


HIGH PRESSURE LINE REGULATORS 
AND HIGH PRESSURE RELIEF 
VALVES 

| pn Gas Regulator 

0. 


HIGH PRESSURE SERVICE REGULATORS 
Reynolds Gas Regulator 
Co. 27 
LINOTYPE AND MONOTYPE TEMPERA- 
TURE CONTROL 
Partlow Corpn. 473 
LITTLE GIANT HOUSE REGULATOR 
oe Gas Regulator 
0. 
LOW PRESSURE SERVICE REGULATORS 
_— Gas Regulator 
o. 
METAL MELTING POT TEMPERATURE 
CONTROL CIRCULAR 


Partlow Corpn. 474 
METER HANGER CATALOG 
Mueller Co. 2 


PERFORMANCE IS PROOF 
Groble Gas Regulator Co. 175 
POCKET HAND BOOK—DIRECTIONS 
FOR SETTING AND OPERATING 
FULTON GAS REGULATORS 
ree Chaplin Fulton Mfg. 
0. 


249 
REGULATOR CATALOG 
Mueller Co. 3 
REGULATOR CATALOG 
Reynolds Gas Regulator 
Co. 
REGULATORS FOR HIGH & MEDIUM 
PRESSURES 
Sprague Meter Co. 225 
RELIANCE BALANCE VALVE DISTRICT 
REGULATOR 


Isbell Porter Co. 135 
SINGLE DISTRICT & DOUBLE DISTRICT 
REGULATORS 
Isbell Porter Co. 134 
rae Gas Regulater 
°o. 


SAFETY GAS VALVE AND PILOT WITH 
LOW WATER SHUT OFF 
Partlow Corpn. 475 
SINGLE- DOUBLE- AND QUADRUPLET 
SAFETY GAS VALVE AND PILOT 


Partlow Corpn. 476 
REFRACTORIES 
CEMENTING JAMP JOINTS 
Quigley Company 159 
CHOUSING A HIGH TEMPERATURE 
CEMENT 


MIGH TEMPERATURE CEMENT IN THR 
GAS PLANT 


Quigley Company 158 
HOT vATCHING RKETORTS 

Quigley Company 160 
HYTEMPITR IN THE GAS PLANT 

Quigley Company 163 
HYTEMPITE IN THE POWER PLANT 

Quigley Company 408 


PROTECT YOUR PLANT & EQUIPMENT 
—A PROTECTIVE COATING 
Quigley Company 161 
PROPERTIES AND USES OF KROME- 
PATCH 
E. J. Lavino & Co. 458 
QUICK CARBURETOR KEPAIRS MADE 
HYTEMPITE 


Quialey Company 157 
QUIGLEY REFRACTORY GUN, THE 

Quigley Company 162 
QUIGLEY ACID PROOF CEMENT 

Quigley Company 310 


SETTER BOILER BRICK WORK & MONO- 
LITHIC CONSTRUCTION 
Refractory and Engineer- 
ing Corp. 409 
R & E STIC-TITE MONOLITE CEMENT 
FOR HEAT INSULATION 
Refractory and Engineer- 
ing Corp. 410 


(Continued on page 102) 


PIPE 
AU1OG@ENOUS WELDING OF NATIONAL 

PIPA 
National Tube Co. 411 


CAST {RON PIPK 
Jnited States Cast Iron 
Pipe & Foundry Co. 149 
CALT IRON PIPE & FITTINGS 
McWane Cast Iron Pipe 
Co. 203 
COUPLINGS AND SPECIALTIES FOR 
NATURAL GAS 
S. R. Dresser Mfg. Co. 43 
COUPLINGS FOR MANUFACTURED Gas 
MAINS 
S. R. Dresser Mfg. Co. 42 
FOR EVERY JOINT ON THE LINE 


Victaulic Co. of Amer. 13 
WESTLING VALVE 
Bartlett Hayward Co. 275 
WOODALL-DUCKHAM VERTICAL RB- 
TORTS 
Isbell Porter Co. 143 


PIPE CATALOG, GENERAL 
McWane Cast Iron Pipe 
Co. 483 
SMALL PIPE CATALOG 
McWane Cast Iron Pipe 
Co. 484 
HANDBOOK OF CAST IRON PIPE (DIA- 
TRIBUTED TO GAS OFFICIALS AN® 
ENGINEERS ONLY) 
Cast Iron Pipe Research 
ssn. 
HANDBOOK OF CAST IRON PIPE FoR 
GAS SERVICE 
United States Cast Iron 
Pipe & Foundry Ce. 148 
HANDBOOK OF DE LAVAUD CENTRIP- 
UGALLY CAST IRON PIPE 
United States Cast Iron 
Pipe and Foundry Ce. 144 


BLOWERS 


CONNERSVILLE GAS EXHAUSTERS, 
BUUSTERS AND METERS 
ine Connersviiie Blower 
vo. 60 
CONNERSVILLE POSITIVE PRESSURE 
BLOWER 
lhe Connersville Blower 
Le. 332 
CONNEKSVILLE CYCLOIDAL PUMPS 
lhe Connersville Biower 
Ce. 333 
COVEKS INUVUSTRY LIKE A BLANKEI 
line bF. HH. M. 
Keots Co. 2le 
PIPE (Coatings, Couplings, Jvimss, 
Weiding Lquipment, 
JOINTS ON DE LAVAUD CAST 1ROn 
viv FOR GAS SERVICE 
United States Cast lron 
Pipe and Foundry Co. 147 
“FOR EVERY JOINT ON THE LINE” 
Victaulic Co. 4 
PIPE COUPLINGS 


Victauktc Co. of Amer. 14 
STEEL PIPE COUPLINGS 
S. R. Dresser Mtg. Co. 41 


STREET DEPARTMENT SUPPLIES 
Safety Gas Main Stopper 
Ce. 261 


PIELD DIRECTIONS FoR APPLYING 
"OR AN OPENING UNDER THAT STREET 
YOU CAN’T BARRICADE 
Armco Culvert Mfg. Assn. 506 
HIGH TEST WELDING ROD 
a Linde Air Products 
0. 


JOINT SEALING COMPOUND 
Quigley Cempany, Inc. 485 
LONG PIPE LINES WITH OXWELDED 
JOINTS 
— Linde Air Products 
0. 


OX WELD 
The Linde Air Products 
Co. 83 
@XY-ACETYLENE TIPS 
a Linde Air Products 
0. 
ARMCO CULVERTS AND 
PRODUCTS 
Armco Culvert Mfrs. Assn. 414 
REDUCING THE COST OF CULVERT 
PLACEMENT 
Armco Culvert Mfrs. Assn. 415 


DRAINAGE 


METERS 
APPARATUS BULLETINS 

American Meter Ce. 119 
CAST IRON GAS METERS 

Sprague Meter Ce. 284 


DISPLACEMENT AND ORIFICE MEAS- 
UREMENT 
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BARBER 


SUPERIOR 
GAS PRESSURE 


REGULATOR 
Build GOOD WILL 


y 
INSTALLING A BARBER 


REGULATOR ON EVERY 
HOUSE SERVICE LINE 


A GUARANTEE AGAINST HIGH GAS BILL COMPLAINTS AND SERVICE CALLS 


Why Not Order a Sample Barber Regulator— 


THE BARBER GAS PRESSURE REGULATOR 
IS A RELIABLE PRECISION DEVICE. 


Small, rugged, durable and neat, its unusual 


Now—To Prove the Merits of this Profitable 
Business Builder? 
Consumer's literature, Sales Helps, Discounts, 


accuracy is built into it to Stay. High grade etc., will be sent to you, upon request. 
bronze valve with all-brass working parts. Write us today. 
Springs of special phospher bronze. Dia- sai 

phragms of highest grade sheepskin, especially DIAPHRAGM 
treated to withstand normal house service gas [stacues PLATES 


MACHINED STEEL 
pressures. 





DIAPHRAGM BODY TOP 
CAST IRON 


REGULATING SPRING 
PHOSPHOR BRONZE 


Barber Pressure Regulators are made with 
interchangeable parts, maintain the UNIFORM 
and CONSTANT supply of gas to the burners 
that prevents incomplete combustion and 
waste of GAS, eliminates risk of failing pilot 


lights and puffing out of burners. 


VA We HT 


ad 
y \ 
} 


Sizes, Y4-3@-V2-34-1-1 Y%-1 Y2 and 2 inches 
NOTE THESE SUPERIOR FEATURES 


POINT OUT THESE FACTS TO YOUR CUS- 
TOMERS AND THEY’LL MAKE A SMALL IN- 
VESTMENT IN A BARBER GAS PRESSURE 
REGULATOR. 


SAFETY—Provides SAFETY from high and ir- 
regular gas pressures ——- that produce fumes 
and poisonous unburned gases. 


ECONOMY—Prevents waste of gas, quickly Pn 


paying for itself, through lower gas bills. RED BRASS 
BODY PLUG 
REO BRASS 





SERVICE—Assures more satisfactory service 
from all appliances served by the meter. 


BARBER 42.55 BURNERS 











THE BARBER GAS BURNER CO., Burner Specialists, 3702-04 Superior Ave., Cleveland, Ohio 
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Industrial Gas Boilers 


P.M. LATTNER MFG. CO. 





| Cedar Rapids, Iowa 








rd 


S TEMPERATURE a FACTOR 






IN YOUR PRODUCT? 


Un CONTROL IT 
ALITOMATICALLY 
WEE 


JHERMaSTAI, 


wt aE TAL wet 
Bends Sends with neY— the nee 





Secure automatic temperature con- 
trol by using Chace Thermostatic 
Metal (Bi-Metal) known by reputa- 
tion for its high sensitivity, accuracy, 
uniformity and reliability. Obtain- 
able in sheets, strips or formed to 
meet your requirements. 1200 
degrees Fahrenheit without distor- 
tion. Used by many manufacturers 
of burners, heaters and automati- 
cally controlled safety devices. Con- 
sult our Engineering Department. 
Manufactured by 


W. M. CHACE VALVE CoO. 
1610 BEARD AVE. DETROIT, MICH. 
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EMCO STANDARD DOMESTIC AND CURB 
BOX METERS 
Pittsburgh Equitable Meter 416 
EMCO TIN METER 
Pittsburgh Equitable Meter 
Co. 260 


@MCO NO. 5 LARGE CAPACITY PRESSED 
STEEL GAS METER 
Pittsburgh Equitable Meter 
Co. 267 


EMCO DEMAND METER 
Pittsburgh Equitable Meter 
Co. 268 


EMCO LARGE CAPACITY POSITIVE GAS 
METERS 
a Equitable Meter 
°. 


MONEL WET TYPE METERS 
Superior Meter Co. 223 
ANSTRUCTIONS FOR CONNERSVILLE 
TANDEM METERS 
The Connersville Blower 
Co. 337 
INSTRUCTION FOR THE INSTALLATION 
AND OPERATION OF CONNERSVILLE 
ROTARY DISPLACEMENT METERS 
Connersville Blower Co. 341 


4NSTRUCTIONS FOR THE MAXIMUM 
DEMAND RECORDER 
The Connersville Blower 
Co. 336 
INSTRUCTIONS FOR THE USE OF THE 
P. U. T . T. RECORDING GAUGE 
The Connersville Blower 
Co. 342 
{RONCLAD CAST IRON DRY GAS METER 
Pittsburgh Equitable Meter 
Co. 264 
OREADNAUGHT TYPE METERS 
Sprague Meter Co. 227 
GAS METERS AND APPARATUS 
* Lambert Meter Co., in. 173 


American Meter Co. 338 
Superior Meter Co. 527 
A{NSTRUCTIONS FOR THE PROVING 
AND TESTING OF METERS 
American Meter Co. 126 
Superior Meter Co. 528 
LINDERMAN LARGE VOLUME GAS 
METERS 
American Meter Ce. 339 
METER CATALOG 


American Meter Co. 121 


Gas Appliances 


INDUSTRIAL EQUIPMENT 


4IR REATER BULLETIN 
Surface Combustion Co. 505 
RIVET HEATERS 
Surface Combustion Co. 506 
POTATO CHIP FURNACES 
Surface Combustion Co. 507 
LAVA TIPS FOR INDUSTRIAL GAS 
BURNERS 
American Lava Corpn. 486 
LAVA GAS TIPS AND BURNERS FOR 
INDUSTRIAL HEATING 
American Lava Corpn. 582 
AUTOMATIC BOILER FEED SYSTEMS 
P. M. Lattner Mfg. Co 287 
FURNACES, TORCHES, BURNERS FOR 
HEATING SQLDERING, METAL- 
MELTING, HEAT TREATING 
Johnson Gas Appliance Co. 526 
GAS FIRED HGH PRESSURE BOILERS 
P. M. Lattner Mfg. Co. 286 
PROFITABLE BAKING 


Bruce McDonald Ce 39 
fHE RED DEVIL OVEN 
Bruce McDonald Co. 38 


LINOTYPE TEMPERATURE CONTROL 
Robertshaw Thermostat Co. 418 
LAVA FOR MECHANICAL AND ELFC- 
TRICAL PURPOSES 
American Lava Corpn. 487 
MANTLE RECUPERATORS 
Surface Combustion Co. 515 
KEW PROCESS OF NITRIDING 
Surface Combustion Co. 508 
MONOTYPE TEMPERATURE CONTROL 
Robertshaw Thermostat Co. 419 
METAL MELTING POT TEMPERATURE 
CONTROLLER 
Robertshaw Thermostat Co. 420 
MOTION IN BAKING 
Bruce McDonald Co. 501 
JOHNSON DIRECT JET FURNACES 
AND APPLIANCES 
— Gas Appliance 
0. 


METERS AND DIAPHRAGMS 


Superior Meter Co. 224 
“METRIC” FLOW METERS 

American Meter Co. 343 
RECORDING DEMAND FLOWMETER 

Lambert Meter Co. 17: 


DEMAND GAS METERS 
Builetin 13—S prague 


Meter Co. 305 
“WEBTCOTT” ORIFICE METERS 
American Meter Ce. 344 


SPRAGE LINE OF LOW PRESSURE REG- 
ULATORS 
Sprague Meter Co. 482 
RECHROME AND OILED METER 
LEATHERS 
Besse Osborne & Odell 570 
MISCELLANEOUS 
CLEVELAND TRENCHERS 
Cleveland Trencher Co. 417 


ADJ USTABLE — METER HANG- 
ERS 


Mueller Co. 489 
CLEANING COMPOUND ANNITE 
Ouigley Co., Inc. 496 


BITUMEN HEATERS 
—— Asphalt Heater 
0. 


571 
LEAD & COMPOUND MELTING 
FURNACES 
Mohawk Asphalt Heater 
Co. 572 
PIPE DIPPING TROUGHS 
Mohawk Asphalt Heater 
Co. 573 


OIL BURNING TORCHES 
Mohawk Asphalt Heater 
Co. 574 
COMBINATION TOOL ASPHALT & 
SURFACE HEATERS 
Mohawk Asphalt Heater 
Co. 575 
MOHAWK HI-SPEED TRADER TOOL 
CHART 
— wk Asphalt Heater 


MOHAWK HI-SPEED UTILITY TRAILERS, 
2 AND 4 WHEEL 
Mohawk Asphalt Heater 
Co. 577 
CORK DIPPING PANS 
Mohawk Asphalt Heater 
Co. 572 


‘ 


THERMOSTATIC HEAT CONTROL FOR 
COFFEE URNS AND STEAM TABLES 
Johnson Gas Appliance Co. 530 
JOHNSON INDUSTRIAL GAS AP- 
PLIANCES 
Johnson Gas Appliance Co. 531 


HOUSE HEATING 

ARCHITECT'S CATALOG 
American Gas Products 
Corpn. 

AUTOMATIC UNIFORM HEAT 
Roberts-Gordon Appliances 

Corpn. 551 

BOILER TRADE CATALOG 
American Gas Products 
Corpn. 

ROILER CONSUMER CATALOG 
American Ges Products 
Corpn. 

CONVERSION BURNERS FOR ALL FUR- 

NACES AND BOILERS 
Barber Gas Burner Co. 469 

FOR SECTIONAL BOILERS 

Roberts-Gordon Appliances 59 


Corpn. 
HEAT WITH Gas 

Franklin Gas Appliance Ce. 4 
HOMESTEAD FIRES 

The Homestead Heater Co. 19 
HOUSE HEATING DATA BOOK 

Roberts-Gordon Appli- 

ance Corp. 340 
HOUSE HEATING CATALOG 

Surface Combustion Co. 509 
IDEAL GAS BOILER HANDBOOK 

American Gas Products 

Corpn. 243 
NEW JOHNSON CONVERSION BUR- 


NER 

Johnson Gas Appliance Co. 532 
SALES ALBUM 

Barber Gas Burner Co. 467 
SALES LITERATURE 

Barber Gas Burner Co. 468 
HOUSE HEATING FURNACES 

Geo. D. Roper Corpn. oor 


(Continued on page 104) 
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ROBERTSHAW 





HEREVER GAS RANGES are made, 
sold or used, the name ROBERTSHAW 
stands for proven performance in gas 


oven thermostats. 


The Robertshaw AutomatiCook has won 
this preferred position because it is designed 


right, made right, and works right. 


More than 150 gas ranges are made with 
the Robertshaw—and not one manufac- 


turer who uses the AutomatiCook 


AutomatiCook 







Proven by 


min 


FASTENED TO RANGE 
WITH ONE BOLT 


PERFORMANCE! 


The American housewife knows what the 
Robertshaw means to her in releasing new 
hours of leisure from kitchen work. Consistent 
national advertising has made her look for 


and want the range with Robertshaw control. 


That advertising is one of the great sup- 
porting forces that is creating new range 
sales this year. It has made this trim little 
device, with its porcelain handle, full 


vision dial, and chromium finish, 









has ever changed his decision! 


The Robertshaw is in daily use 
on thousands of ranges all over 
this country, safe-guarding mil- 


lions of meals and rendering 


Regular 
equipment 
on 
155 


well known 


a signpost of quality on any 
range on which it appears. 


If you would have real help 


in gas range merchandising, 





write at once for the vital 








a 


a faithful, unfailing service of 


GAS RANGES 


—_ 


reasons that make the Robert- 





unparalleled precision. 





shaw the dominant thermostat. 


ROBERTSHAW THERMOSTAT COMPANY 
YOUNGWOOD, PENNA. 
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HYTEMPITE 





is the universally used 
high - temperature cement 
for Gas Plants, because it 
—insures quick, economical 
repairs of Retorts, Jamb 
Joints, Furnace Walls, 
Arches and Baffles. 


—can be used with 
crushed old fire brick. 


salvaged, 


—not affected by 
cooling of ovens. 


heating and 


—stands up wundér severe weather 


conditions 


—makes thin, strong joint between 
: tile or brick that stands up under 
extreme abrasive action of clinker 
tools. 
. —easily shot into place with Quigley 
as > if Refractory Gun 


Keep a drum of HYTEMPITE in Retort 


[Por Patching Sin Walls House or Boiler Room for quick repairs. 
QUIGLEY COMPANYs«. 


INDUSTRIAL SPECIALTIES 
56 West 45th Street, New York 


Distributors with Stock and Service in every Industrial Center 











LAVA PILOTS 
ete? 
eguda rf 
#9; 8 afl 














To your individual design 


Inquiries solicited 


AMERICAN LAVA 
CORPORATION 


29-59 William St., Chattanooga, Tennessee 


= a 


Manufacturers of Heat Resistant Insulators 
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SELL HEALTH AND COMFORT IN THE 
HOME 

Roberts Gordon Appliance 

Cc 422 


0. 
RANGES 
THE CAREFREE HOSTESS 

American Stove Ce. 252 
SUNDAY DINNER 

American Stove Co. 251 
THE SECRET OF HAPPY HOMES 

American Stove Co. 2506 
GAS RANGES 

American Stove Co. 253 
ADVERTISING MANUAL 

George D. Roper Co. 42 


MERCHANDISING GAS APPLIANCES TO 
THE HOUSEWIFE 


Geo. D. Roper Corpn. “9 
RANGE CATALOG 
Geo. D. Roper Corpn. $2 


RANGE CATALOG 

New Process Stove Co. 260 
RANGE CATALOG 

Dangler Stove Co. 26! 
RANGE CATALOG—ORIOLE GAS RANGES 


Standard Gas Equip- 
ment Corpn. 346 
Standard Gas Equip- 
ment Corpn. 347 


RANGE CATALOG—ACORN GAS RANGES 
Standard Gas Equip- 

ment Corpn. 348 

RANGE CATALOG—VULCAN HEAVY 
DUTY COOKING EQUIPMENT 
Standard Gas Equip- 


ment Corpn. 349 
ROPER GAS RANGES—APPLIANCES 

Geo. D. Roper Corpn. 288 
SALESMAN’S MANUAL 

Geo. D. Roper Corpn. 50 


RANGE CATALOG—SMOOTH TOP GaS 
RANGES 
SNAP ACTION THERMOSTAT FOR STOR- 
AGE WATER HEATERS & HOUSE- 
HEATING EQUIPMENT 
Robertshaw Thermostat Co. 400 
THROTTLING TYPE WATER HEATER 
THERMOSTAT 
Robertshaw Thermostat Co. 401 
THERMOSTAT BULLETINS 
Robertshaw Thermostat Co. 49? 
THERMOSTAT FOR SPACE HEATERS, 
GARAGE HEATERS, ETC. 
Robertshaw Thermostat Co. 402 
UNIT-OR GAS-FIRED HEATER 
American Gas Products 
Corpn, 459 
A. G. P. GAS-FIRED STEAM RADIATORS, 
UNVENTED AND VENTED 
American Gas Products 
Corpn. 460 
VULCAN GAS APPLIANCES 
Standard Gas Equip- 
ment Corpn. 350 


PILOTS & CONTROL 


SAFETY PILOTS FOR COIL WATER 
HEATERS 
Spencer Thermostat Co. 403 
SAFETY PILOTS FOR BARBER BURNERS 
Spencer Thermostat Co. 404 
THERMOSTATS FOR CONVERTING TANK 
WATER HEATERS INTO AUTOMATIC 
STORAGE SYSTEM 
Spencer Thermostat Co. 405 
SELF-CLOSING TEMPERATURE RELIEP 
VALVES FOR THE PROTECTION OF 
HOT WATER BOILERS 
Spencer Thermostat Co. 406 


REFRIGERATION 


APARTMENT HOUSE BOOK 
Electrolux Refrigerator 
Sales, Inc. 493 


ARCHITECTS MANUAL 

Electrolux Refrigerator 

Sales, Inc. 494 
SENERAL CONSUMER BOOKLET 

Electrolux Refrigerator 

Sales, Inc. 495 
SECRET OF SILENCE IN REFRIGERA- 

TION 
Electrolux Refrigerator 
Sales, Inc. 301 


WATER HEATING 


THE UTILITY 
CONSTANT HOT WATER 


Welsbach Co. 72 
KOMPAK BOOK 
Kompak Co. 263 
WARM FRIENDS (RADIANT Gas 
HEATERS) 
Welsbach Co. 71 


BOOK OF REFERENCE FOR DEALERS 
AND ARCHITECTS 
Humphrey Co. 274 
FULFILLING AND SATISFYING LARGE 
VOLUME HOT WATER NEEDS WITH 
HUMPHREY MULTICOIL STORAGE 
SYSTEM 
Humphrey Co. 496 
HUMPHREY MERCHANDISING PLAN 
Humphrey Co. 4 
RUUD GENERAL CATALOG 


Ruud Mfg. Co. 461 
VOLUME WATER HEATING 

Ruud Mfa. Co. 462 
PAINT 


ASPHALTUM BASE PAINTS 
Cheesman-Elliot Co., Inc. iI 
CE-CO-PAINTS FOR PUBLIC SERVICE 
PLANTS 
Cheesman-Elliot Co., Inc. 34 
COLOR HARMONY 
Cheesman-Elliot Co., Inc. 26 
ENAMELS, ETC. 
Cheesman-Elliot Co. 463 
EXTERIOR BUILDING PAINTS 
Cheesman-Elliot Co.; Inc. 36 
HEAT RESISTING PAINTS 
Cheesman-Elliot Ce., Inc. 32 
LOW VISIBILITY—(PAINT) 
heesman-Elliot Co., Inc. 27 
METAL PRESERVATIVE PAINTS 
Cheesman-Elliot Co., Inc. 29 
NEWLITE INTERIOR WHITE NO. 1 
Cheesman-Elliot Co. 464 
NEWLITE INTERIOR WHITE FOR 
SEVERE CONDITIONS OF SERVICE 
Cheesman-Elliot Co. 465 
PAINTS FOR RESISTING STAINS AND 
DAMPNESS 
Cheesman-Elliot Co., Inc. 28 
PRESERVATIVE PAINTS FOR STEEL OR 
IRON TO BE ENCASED OR EMBEDDED 
IN MASONRY 
Cheesman-Elliot Co. 466 
QUIGLEY TRIPLE-A PROTECTIVE coart- 
INGS 
Quigley Company 345 
TECHNICAL PAINTS 
Cheesman-Elliot Co., Inc. 553 
PROTECT AND DECORATE 
Quigley Furnace Special- 
ties Co. 4107 


MISCELLANEOUS 


ALCO CARBIDE GAS BURNERS, FIX- 
TURES AND LIGHTING ACCESSORIES 


American Lava Corpn. 36 
HAWKS GAS FILTER 
Hugo Mfg. Co. 580 


HAWKS LINE OF GAS APPLIANCES 
Hugo Mfg. Co. 








Epiror, AMERICAN Gas JourNAL, 53 Park Prace, New York 


Please send (at no expense to me) the following booklets. 
(Insert numbers from list) 
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HEATING 
BUNKER “C” OIL 


for carburetting gas requires high 


pressure and high temperature. | N ATUR AL 
ANDALE | MANUFACTURED 

BOWED TUBE ||| BUTANE 
HEATERS PROPANE 


remain tight and are easily cleaned. | Y 
These are the requirements for con- (SASES | 


tinuous satisfactory operation. 


ROBLTZ 
REGULATORS & GOVERNORS 


Complete line of Regulators for 


HANDY I[NDICATOR for determining cor- 


rect orifice size of service regulators accord- 


ANDALE COMPANY ing to inlet pressure mailed upon request. 


1600 ARCH STREET 
GROBLE GAS REGULATOR COMPANY 
PHILADELPHIA | Office and Factory—Anderson, Indiana 


























STOPPERS SINCE 1897 








LEADING 
GAS COMPANIES int ™ STREET 


DEPARTMENT 


USE SE 
LAMBERT METERS 


Goodman Stoppers Service Cleaners 
Goodman Cylindrical Service Testers 
Meters Stoppers Joint Runners 
: Diaphragms Gas Main Bags Calking Tools 
All sizes Repairs Canvas-covered Bags Mittens and Gloves 
up to Provers Inflating Bulbs Rubber Boots 
3,400 cu. ft Pumps Pumps Service Plugs, Rubber 
: ce re Calorimeters Respirators Gas Main Plugs 
capacity Wet Meters Krupa-Hendry Test Cap Soft Wood Plugs 
Gauges Pressure Gauges,— Pipe Cleaning Brushes 
Apparatus portable and stationary Soap Tape 
Gas Sampling Bags Air-Line Masks 
Packings 








Lerics onye lyig | Lema Safety Gas Main Stopper Co. 


523 Atlantic Ave., Brooklyn, N. Y. 
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7... the State House flag-pole was at a “dizzy 
height”. ..when hansom cabs were the latest thing 
in urban transportation, and “burning the midnight oil” 
was frequently a fact . . . Philadelphia in 1835 put 
down its first gas mains — 9000 ft. of cast iron pipe. 


And today, some 1000 ft. of those self-same mains are 
still in active service. In a recent letter from the Phila- 
delphia Gas Works Company we read as follows: “That 
part of the original line which is no longer in service 
was removed at various times between 1904 and 1930 
because of changes in street lines, construction of sub- 
ways and other operations, none of which involve the 
strength or quality of the pipe proper.” 
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—cast iron 
gas mains 


‘ laid in 1835 
are still in active service 
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Efficient mechanical joints for 
cast iron gas mains are now in 
use and obtainable for high- 


pressure gas distribution. 


Cast iron pipe bearing the 
"Q-check” trade mark is obtainable 
from the following leading pipe 
founders: Alabama Pipe Company, 
Anniston, Ala.; American Cast 
Iron Pipe Company, Birmingham, 
Ala.; James B. Clow & Sons, 219 
N. Talman Avenue, Chicago, IIL; 
Donaldson Iron Company, Emaus, 
Pa.; Glamorgan Pipe and Foundry 
Company, Lynchburg, Va.; Lynch- 
burg Foundry Company, Lynch- 
burg, Va.; National Cast Iron Pipe 
Company, Birmingham, Ala.; 
United States Pipe and Foundry 
Company, Burlington, N. J.; 


Warren Foundry and Pipe Com- 


pany, 11 Broadway, New York. 
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Reg. Trade Mark 





The “Q-check” symbol shown above has 
been adopted as the trade mark of The 
Cast Iron Pipe Research Association. 

















CAST IRON PIPE 









chooses 
modern 


Cast lron 
Gas Mains 


we original cast iron gas mains 
as a constant reminder of long 
and economical service, it is not to 
be wondered that Philadelphia 


chooses cast iron gas mains today. 


For, despite the remarkable ser- 
vice records made by old-time cast 
iron mains, engineers know that 
modern cast iron mains are even bet- 
ter. Today, laboratory control and 
scientific machinery bring about a 
high uniformity of quality not 
thought possible a century ago. Pres- 
ent-day knowledge of metallurgy and 
improved methods of casting have re- 
sulted in a greatly improved product. 


Engineers, contractors and city 
officials desiring information on the 
use of cast iron pipe for gas, water, 
sewers, road culverts or for indus- 
trial needs, are invited to write to 
Thomas F. Wolfe, Research Engineer, 
The Cast Iron Pipe Research Associ- 
ation, 309 Peoples Gas Building, 
Chicago, Illinois. 
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HAWKS GAS FILTER 





PATENT NO 1669461 


Use a Hawks Gas Filter on every saves complaints and service calls. 
water heater, gas heating or incin- 
erator job. Keeps scale and foreign 
matter from clogging pilot or 
burners. Protects appliance and and prices. 


Inexpensive, durable, easily in- 
stalled. Write for full particulars 


4828 West Superior Street—Duluth, Minn. 


HUGO MANUFACTURING COMPANY 
































ISBELL-PORTER COMPANY 


Engineers and Manufacturers 
Contractors for of All Kinds 


Complete of Gas 
Gas Works | Apparatus 


NEWARK - NEW JERSEY 




















LAVINO OXIDE === 


ie “THE EFFICIENT PURIFIER” 


E. J. LAVINO and COMPANY - BULLITT BLDG. - PHILADELPHIA, PA. 
NEW YORK CHICAGO PITTSBURGH 

















McClintic-Marshall Company 


Steel Bridges aid Buildings 


Tanks. Barges, Pipe, Transmission Towers 


dnd Plate Work 


Gencral Offices:- PITTSBURGH, PA. 


Olt i 
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HOMESTEAD FIRES 


Radiant ‘“‘Coalfires”’ 
Radiant ‘‘Woodfires”’ 


Homestead Heater Company, Inc. 


Selvage St. and Fabyan PIl., Newark, N. J. 











SEAMLESS TUBING 


Lengths and Coils 


Quick Delivery from Stock 
We Want to Quote Where Quality Counts 


WOLVERINE TUBECO. 


(% — S< 
SEAMLESS COPPER 7 seuss \@\ BRASS & ALUMINUM 









1469 Central Ave. y/ Detroit, Mich. 
‘4 





Byllesby Engineering and 


Management Corporation 


CHICAGO 


Pittsburgh 















NEW YORK 





San Francisco | 


ie 











GAS ENGINEERING CO. 


Manufacturers of Gas Production Equipment 
TRENTON, N. J. 


























JOHN 


. UNGER 


GAS ENGINEER 


Specialist in Ammonia Recovery 
and Manufacture of Ammonia Products, 
Builder of Unger Ammonia Stills 


640 GRACE ST., 


CHICAGO 

















| 






METER 
Cuicaco—20 N. Wacker Drive 











CONNERSVILLE, INDIANA 


San Francisco—235 Montgomery Street 





_ Roots-CoNNERSVILLE- WILBRAHAM 


(Division of The Stacey Engineering Company } 


% Exhausters—Boosters—*‘Cycloidal” Pumps—Meters—Blowers 


12th Street and Columbia Avenue 


GAS PUMP 


420 Lexington Ave.—New York 











IMPROVED EQUIPMENT- RUSSELLENGINEERING CORPORATION 


ENGINEERS 
NEW YORK 


BUILDERS 


O) = 8 (OFX C70 





















American Gas Journal—April, 1931 





Bakers Make Good Gas 
Customers With This 
McDonald Made Meek 


Reel 







PRESENTING 
G. P. M. IRON 
HYDROXIDE 











A Result of Re 
search 


a, 





fi 












Oven 







Greater Activity 
Higher Capacity 
Longer Life 


,iuttal 







The bakers in 
your community all 
should be using gas 
as fuel. If they are 
not, perhaps it is 
because their ovens are not modern—not equipped to 
burn gas efficiently and economically. Every baker, 
once acquainted with the fuel economy of McDonald 
Made Meek Reel ovens is a live prospect for you. 
Write us for complete information on this modern 
baker’s oven. 


Ready for 
delivery in 
Spring, 1931 
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amarriall MAT ERIALS 
COMPANY ING, | © THE BRUCE McDONALD CO. 


scenes 2015 WASHINGTON STREET 
NEW YORK No wre KANSAS CITY, MO. 







































COX’S COMPUTER 


For High-Pressure Fluid Discharge 


Will save hours of tedious, brain-tiring computation and get results instantly when seeking to find the 
discharge from a pipe. Also to find suitable initial and Terminal Pressures. 


Based on a well-known and reliable formula, which is applicable to Gas, Air and other elastic fluids, 
flowing through pipes with high initial pressures. 


Price $5.00 each, net, in cloth case 6% x 8 inches 


COX’S GAS-FLOW COMPUTER 


For Low Pressures 


This computer solves Prof. Pole’s formula for the flow of gas in pipes. All the work is done for the 
Engineer in making computations relative to the subject covered by the title. 


Price $5.00 each, net, in cloth case 6% x 8 inches 


For Low Pressures 
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CLASSIFIED ADVERTISEMENTS 


Rate at $5.00 per inch for first insertion. $4.00 per inch for each additional insertion 


of same Copy. Positions wanted—$2.00 per issue. 














POSITION WANTED 





Graduate chemical engineer, 5 years coal 
gas plant operating, 1%4 years water gas 
plant operating and managerial experi- 
ence desires position as plant superinten- 
dent or operating engineer. Location im- 


material. Address Box 1021, c/o Ameri- 
can Gas Journal, 53 Park Place, New 
York City. 


As  emeciataiiiens « or assistant superin- 
tendent of plant. Capable of handling 
the distribution department if the prop- 
erty is small and both departments are 
under the same head. College trained, 33 
years old, eight years of practical ex- 
perience in the gas business. Willing to 
demonstrate ability to prospective em- 





ployees. Address Box 1022, c/o Ameri- 
can Gas Jour..al, 53 Park Place, New 
York City 

Position wanted as meter repairer, 


married, 37 years of age. Have had 16 
years experience on tin and iron meters. 
Capable of taking charge of any size 
meter shop. Best of references. Ad- 





POSITION WANTED 





dress Box No. 1023, c/o American Gas 
Journal, 53 Park Place, New York City. 
District Manager or Manager of medium 
size property. At present employed as 
Division Manager. Twenty years experi- 
ence. Know managing, operating, pur- 
chasing, commission and franchise mat- 
ters. Know how to build public relations 
and keep them. Can grant personal inter- 
view and furnish best of references. Ad- 
dress Box 1017, c/o American Gas Jour- 


nal, 53 Park P lace, New York City. 


REPRESENTATIVES 
WANTED 


Distributor of valves, nipples, unions and 
other similar products wants representa- 
tives to sell the gas inaustry on com- 
mission basis, payable weekly. All 
territories mow open. Address Box 
1020, c/o American Gas Journal, 53 Park 
Place, New York City. 





“FOR SALE” 





Sturtevant Gas Booster consisting of a 
design 5, size 10, single stage blower 
direct connected to E-12 steam turbine. 
Capacity 42,000 c. f. per minute, 15” w. g. 
boost. For details apply. Mr. J. F. 
Hunter, Engr. of Construction, Consoli- 
dated Gas Co. of N. Y., 4 Irving Place, 
New York City. 


AMERICAN LIGHT & TRACTION 
COMPANY 


DIVIDEND NOTICE 
The Board of Directors of AMERICAN LIGHT & 
TRACTION COMPANY, at a meeting held March 25, 
1931, declared the regular quarterly dividend of 
1%% om the Preferred stock, and a dividend of 
62% cents per share on the Common Stock, both 
payable May 1, 1931, to stockholders of record at the 


close of business April 17, 1931. 
The transfer books will not be closed. 
JAMES LAWRENCE, Secretary 








CHICAGO 





EDWARD A. DIETERLE 
Consulting Engineer 
Peoples Gas Building 











L. D. SCHMIT & COMPANY 


GAS ENGINEERS 
Welded Pipe Line Construction a 


s. Jackson JANESVILLE, WIS. 


and W. State Sts. 


Specialty 


Phone 
3411 














Gas Industry. 








THE AMERICAN 


is the Monthly Educational Publication serving the Manufactured and Natural 


Subscription rate $2.00 per year 


GAS 


Edited by gas men who know, from actual experience, the gas man’s problems. 


Own Your Own Copy 


JOURNAL 














PURIFYING MATERIAL ~— BAGGED, OR IN BULK 
Manufacturers of GOVERNORS, APPARATUS and EQUIPMENT 
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Steam Curtain Double Gate 


WASTE HEAT BOILER 
INLET VALVE 























This valve allows the boiler to be used with one or two 
sets operating at one time. 


When closed valve is automatically filled with steam at 
slightly higher pressure than the gas at the outside of the 
discs, preventing leakage through the valve and also 
cooling same. 


No stack valve necessary at outlet or boiler. 


This valve covered by U.S. Patent No. 1,683,372 























THE GAS MACHINERY Co. 


Cleveland, Ohio 


























BAROMETERS 


PHILADELPHIA, THE WORKSHOP OF THE WORLD 
has 14,000 Manufacturing Establishments of which 
many have World-Wide Reputations. 


“PRINCO” STANDARD FORTIN 


MERCURIAL BAROMETERS 

are in World-Wide use because they, 

too, have a “World-Wide Reputation” 
THEY ARE GOOD BAROMETERS 
THEY ARE REASONABLE IN PRICE 


For more than a decade they have been made in such manner that they cau 
be shipped safely and successfully wherever there is a common carrier. This 
has been recognized as an achievement in Barometry. 





PRECISION THERMOMETER & INSTRUMENT COMPANY 


1439 BRANDYWINE STREET - - - - - PHILADELPHIA, PA. 
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A Book 
for 


Every 
Gas Man’s 
Library 


BOUND IN 
SEAL GRAIN 
STURDITE 
FABRIC 


Price $2.50 


This book presents first-hand facts and data, profusely illustrated, concerning every 
type of domestic appliance which uses gas as a fuel, and is of special interest to gas 
men interested in the sale of such appliances. Mr. Apmann has made an intensive 
study of gas utilization and therefore writes authoritatively on this subject. 


Listed below are the chapter titles of the book which are indicative of its compre- 
hensive scope. A list of pertinent questions on each chapter will be included, which 
adds to its value as a real text book on Selling gas appliances. 


lL. Competitive Fuels Xx. Gas for Househeating 
Il. Manufactured and Natural Gas Xl. The Househeating Furnace and Accessories. 
11. Comparative Fuel Costs XII. Calculating Househeating Requirements 
IV. Capacity of Pipes, Meters and Gas XII. Miscellaneous Househeating Con- 
Orifices siderations 
Vv. Appliance Installation XIV. Space Heaters 
Vi. The Gas Range XV. The Health Givers of the Cellar, in- 
Vil. Gas Range Accessories cinerator and Laundry Equipment 
Vill. The Gas Water Heater XVI. Gas Refrigeration 
1X. Water Heater Accessories XVII. The Future of Gas Utilization. 


AMERICAN GAS JOURNAL 
53 PARK PLACE NEW YORK 




































CONFIDENCE 


WON BY UNPARALLELED PERFORMANCE 







Engineers of 
many of the great 
oil and gas companies 
have established the fact that 
a Bitumastic Enamel coating 
provides superior protection against 
corrosion. That is: why so many of the 
world’s largest pipe lines—and innumerable 
smaller ones—are protected with 


ITUMASTIC 


REG.US. PAT. OFF. 


ENAMEL 
WAILES DOVE-HERMISTON CORPORATION 


17 Battery Place, New York 


Houston Chicago Cleveland Tulsa 
Petroleum Bldg. 20 N. Wacker Drive Union Trust Building Philtower Bldg. 


Philadelphia Los Angeles San Francisco 
401 N. Broad Street 2461 E. Eighth St. 345 Vermont St. 














SPRAGUE METERS 


and 


SPRAGUE REGULATORS 
for 1931 


Accurate Pilot Measurement 


Accurate Volume Measurement 


SATISFACTORY MAINTENANCE 
COST, FIRSTGOST AND GENERAL 
RESULTS IN MANUFACTURED 
OR NATURAL GASES, HIGH OR 
LOW PRESSURE. 


May we send you our meter and regulator bulletins ? 


SPRAGUE METER CO. 


BRIDGEPORT, CONN. 







Vol. 134, No. 5 











10Reea7 oF 


Established 185 


Manufactured and 


SPECIFY(«. 
SPRAGUE METS 


and 


Sprague Regulators 
for 1931 


Accurate Pilot Measurement 
Accurate Volume Measurement 















Satisfactory 
Maintenance cost, first cost, and 
general results in Manufactured or 
Natural Gases, High or Low Pressure 


May we send you our meter and regulator bulletins? 


SPRAGUE METER CO, 


BRIDGEPORT, CONN. 
DS a SN a TIT 









ENDURING 
FITNESS 


The operators of by-product coke and gas 








plants built by Koppers are assured of a com- 
prehensive service by a company closely and 
permanently identified with by-product prac- 
tice—a valuable aid in keeping plants modern 
and fit. 


Koppers Service expresses the progress that 
necessarily accompanies its roles as builder of 
76,000,000 tons of coal carbonizing capacity 
and operator of over 7,000,000 tons of capacity 

per year. 


KOPPERS >> >> 
<< << EQUIPMENT 


Koppers offers the by-product Coke and Gas 
Industry: Becker Type Oven Plants... Benzol 
Plants . . . Gas Producers . . . Water Gas 
Plants . . . Liquid Purification Plants . . . By- 
product Equipment . . . Material Handling 
Plants . . . Phenol Removal Plants, Etc. 


KOPPERS 
CONSTRUCTION 
COMPANY 


KOPPERS BUILDING PITTSBURGH 
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The field assembly of large diameter high 
pressure steel gas holders, was inaugurated 
over Fifteen years ago at Vincennes, 
Indiana, by the Stacey Manufacturing Co. 
Prior to that high pressure gas holders 
were shop assembled, in which this com- 
pany had the leading part. 


Proving Our Claims 


With this broad pioneering experience at 
our command and modern facilities for 
fabrication and erection in field and shop, 
we are prepared to meet every require- 
ment for high pressure gas holders for 


working pressures up to and including 100 
pounds. 


For High or Low Pressure Holders Write to the 
Pioneers 


THE STACEY MANUFACTURING ©: 


ENGINEERS AND BUILDERS 


President and General Mor. 


W. W. BIRCH, Vice-President 


W. D. BIRBECK, Sales Engineer 
GEO. H. CRESSLER General Sales Mor. A. E. HARVEY, Sales Engineer 


EDW. J. BAECHLE, 


CINCINNATI, OHIO 


NEW YORK OFFICE: 


Peter F. McEnaney, 52 Vanderbilt Avenue 


_AN INDEPENDENT ORGANIZATION — [oqxeny 
_NOTAFFILIATED VAISEImmer CurLuen> OF GAS HOLDERS 








Secretary and Treasurer 
FRANK O. PANDORF, Chief Engineer 
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The R S De-Emulsifier 
Solves Problems of Difficult 


Tar Emulsions 








E ARE prepared to submit convince- 

ing data that the R S De-Emulsifier 
will produce tar of merchantable quality 
from stubborn emulsions, at the lowest cost 
per gallon obtainable by any process. The 
use of soft coal and Bunker “C” oil in 
making carbureted water gas gives the 
problem of emulsion treatment greater im- 
portance than ever before. 


The patented R S De-Emulsifier, furnished 


exclusively by us, is made in three capaci- 
ties, handling batches of 400, 1,400 and 
5,000 gallons of emulsion. Multiple units 
can be served from one storage tank and 
one solution container. 


This process, which employs a combination 
of pressure, heat and chemical reaction, 
requires only a very small amount of labor 
and power. 


Write us for prices and names of plants where the R S$ 
De-Emulsifier has returned its cost in added income. 
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% CNLY ONE WAY TO 
ONLY ONE SURE 


es ‘® i 
~~ 





RATE! 
ANTI! 
DABLE! 









For 
Natural Gas 


too... 














Because of the automatic oper 
ation made possible by the 
Calorimixer and C-H Control 
Board an attendant visits this 
butane gas plant of the Central 
Wisconsin Gas Co., Waupaca, 
Wis., only once a day. 

The C-H Signal System safe- 
guards the plant and flashes a 
warning if irregularities in the 
operation arise. 


























| 
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IX BUTANE . . 


THAT'S ON THE B.T.U. BASIS 
WAYTODOIT . . 


the C-H CALORIMIXER 





Send for New Booklet 
‘‘Butane Gas Plant Control’’ 


This new booklet gives a brief picture of 
the Butane Industry as a going business 
and shows the requirements of the suc- 
cessful Butane plant, supplementing this 
with pictures of arrangement of equip- 
ment. It demonstrates the necessity of 
having adequate mixing control, by means 
of charts pointing out the effect of temper- 
ature and gravity changes upon the satis- 
factoriness of your service. It shows how 
modern methods have taken the guess- 
work and unreliability out of control of 
the all-important heating value. It de- 
scribes the modern C-H Calorimixer in 
detail, how by measuring of heating value 
alone it does away with many causes of 
dissatisfaction and unsuccessful service. It 
describes the quick response, the fully 
automatic operation of the Calorimixer 
and its control, its flexibility, its applica- 
bility to all Butane plants. e ground- 
plan layouts of typical Butane plants 
shown are valuable and interesting. Final- 
ly, a chart lists all information necessary 
to secure the proper C-H Butane Mixing 
Control System. 


HE B.t.u. basis for mixing Butane 
Gas is most satisfactory. First, because 
the gas is used exclusively for heating and 
cooking purposes and is judged by the 
final consumer (and by law) on the heat- 
ing value per cubic foot. Second, most of 
the physical properties of the gas which 
vary as a function of heating value do so 
to a less degree than the change in heat- 
ing value. Thus control of the mixture 
on a B.t.u. or heating value basis is more 
accurate and reliable. 


Besides controlling the mixing of your 
gason the B.t.u. basis, the Cutler- Hammer 
Calorimixer makes your plant complete- 
ly and finally automatic. The C-H 
Calorimixer not only guards the mixing 
infallibly, faultlessly, it not only cor- 
rects the flow instantly to compensate for 
every variation of B.t.u. content, but it 
shuts down and starts up your plant 
according to demand, without super- 
vision. It flashes a signal when things go 
wrong; it shuts down the plant in case of 
power failure. 


It ls Completely Automatic! 


The Calorimixer is compact, rugged, 
durable, adjustable to all needs for small 
or large plant. Every day it is being 
adopted by more plants intent to capital- 
ize upon the full possibilities of Butane 
Gas by furnishing the customer with a 
satisfactory, reliable fuel. The new book- 
let, “Butane Gas Plant Control,” will be 
sent on request. CUTLER-HAMMER, 
Inc., Pioneer Manufacturers of Electric 
Control Apparatus, 132] St. Paul Ave., 
Milwaukee, Wisconsin. 
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Partial List of Installations of C-H 
Calorimixer Units in Butane Plants 


NATURAL GAS CORPORATION 
OF CALIFORNIA 
Vacaville, Calif. Calexico, Calif. 
Suisun-Fairfield, Calif. Dunsmuir, Calif. 
Isleton, Calif. ‘reka, Calif. 
Rio Vista, Calif. Arcata, Calif. 
Brawley, Calif. Fortuna, Calif. 
NATURAL GAS CORPORATION 
OF OREGON 
Coquille, Ore. Bend, Ore. 
La Grande, Ore. The Dalles, Ore. 


Klamath Falls, Ore. Cottage Grove, Ore. 


NATURAL GAS CORPORATION 
OF WASHINGTON 
Port Townsend, Wash. Anacortes, Wash. 
Camas, Wash. 
Shelton, Wash. 
TENNESSEE GAS COMPANY 
Maryville, Tenn. Union City, Tenn. 





» 


» 


Port Angeles, Wash. 


Columbia, Tenn. Murfreesboro, Tenn. 


Morristown, Tenn. Shelbyville, Tenn. 


SOUTHEASTERN ILLINOIS GAS CO. 


Harrisburg, Ill. Metropolis, Ill. 
Eldorado, Ill. 
SOUTHWESTERN WISCONSIN 
GAS COMPANY 
Sparta, Wis. Tomah, Wis. 
CENTRAL WISCONSIN GAS CO. 
Waupaca, Wis. 
CAROLINA CENTRAL GAS CO. 
Hendersonville, N.C. 
NORTHSHORE GAS COMPANY 
Ipswich, Mass. 
PEOPLE’S LIGHT COMPANY 
venport, la. 
IOWA RAILWAY & LIGHT CORP’N 


Mount Vernon, la. 
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The New REYNOLDS High Pressure Line Regulator 


The new REYNOLDS High Pressure Line Regulator offers unusual sensi- 


tivity, very accurate and uniform delivery pressure at a reasonable cost. 
This unit handles up to 650 pounds pressure on inlet, reducing same to 
pounds outlet as may be desired. It is a rugged built, but finely balanced, 
regulator especially designed to attain successful High Pressure distribution. 


Write for details. 


REYNOLDS GAS REGULATOR COMPANY 
ANDERSON, INDIANA, U.S. A. 
REYNOLDS BRANCH OFFICE « 422 Dwight Building, Kansas City, Mo. 


REPRESENTATIVES 
EASTERN SERVICE CO., Boston, Massachusetts ¢ F. E. NEWBERRY, Avon, New Jersey 
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EQUIPMENT 


Back to the long years of low-upkeep service which a 













Cruse-Kemper Gas Holder gives, is the design of 
course, and the care in fabricating. But not least of 
the factors that make for long life, is the complete 
equipment which Cruse-Kemper has in readiness for 
each job. Ten million cubic feet or fifty thousand, 
whatever the size or complexity of the unit, Cruse- 


Kemper has the tools to finish the work without de- 





lay ... and perfectly. 


CRUSE-KEMPER CO. 


AMBLER.PA. 


Manufacturers of GAS HOLDERS and other major equipment units for the GAS INDUSTRY 
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Prolong the Service Life of Your 
Furnace Linings, by bonding brick with— 
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This Booklet 
tells the “whole story” 
—d copy awaits your request 
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Check your service: 





CHECK UNIT SERVICE 





High Pressure Distribution Systems 

Coke Plants—Manufactured Gas Plants 

Departmental Accounting of Gas Consumption 
in Large Industrial Plants 

Master Meter on Large Industrial Installations 

Large Gas Fired Heating Plants 


METER - ; . Seo : 
Natural Gas Lines—Distribution Lines 





Manufactured Gas Plants—Producer Gas Plants 
Gas Distribution Systems—For Oil Fogging 


= Apparatus 
Pumping from Natural Gas Wells 
Boosting Natural Gas to Compressors 


GAS PUMP Gases from By-Product Coke Manufacture 
Boosting Gas Pressure to Industrial Burners 





Loading and Unloading Tank Cars 


By-Product Liquors of Coke Plants 
Tar in Gas Manufacture 
(Also used for Vacuum Heating Systems, 


TAR PUMP Priming Large Centrifugal Pumps, and 
for other pumping service) 





Blowing Water Gas Sets—Revivifying 
Gas Fired Heating Systems 

Gas Fired Bakers’ Ovens 

Gas Fired Enameling Ovens 

Gas Fired Annealing Furnaces 
Pneumatic Conveying 














then, send coupon or write our nearest office 
We'll send the information 


Roots-CoNNERSVILLE- WILBRAHAM 


DIVISION OF INTERNATIONAL-STACEY CORPORATION 
12th St. and Columbia Avenue 


CONNERSVILLE, INDIANA 











20 North Wacker Drive 235 Montgomery Street 420 Lexington Avenue 
Chicago, Illinois San Francisco, California New York City 
Meters 
Gas Pumps Name 











Tar Pumps Company 


Blowers Address 
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"9 One of the largest natural gas compressor stations in the world. Ten Cooper- 
“@ Bessemer 1000 horsepower gas engines direct driving compressors in The 
| Arkansas Notural Gas Company's Munce Station, near Sterlington, Lovisiana. 
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COOPER-BESSEMER COMPRESSORS 
| TAKE THE NATIONS GAS TO MARKET 


ee ee ae eee et Se en eter ne Ter a ee 


GAS ENGINE DIRECT DRIVEN — 


COOPER - BESSEMER BUILDS Each year new long distance natural gas pipe lines are built. Each year 
a ieee thse Vin a 0.) — hundreds of additional cities and towns are served with clean, inexpensive 
ae Industrial domestic and industrial fuel. 
oi Gas Field 
oa ‘cave The companies undertaking this colossal task of transporting natural gas 


from far off fields to homes, office buildings and factories, are assuming 
. Air Compressors 


Ammonic Compressors 


i editecets a great responsibility. 


DIESEL ENGINES (35-1500 H. P.) — This responsibility of uninterrupted service requires dependable, long-life 
Industrial ; eles * : “ . 
Caaeh Siete equipment. It is significant that Cooper-Bessemer gas engine driven com- 
Yacht 


pressors are being chosen for the majority of the largest projects. 











WSTas pee 


—E COOPER-BESSEMER CORPORATION , 


» -MOUNT VERNON, OHIO GROVE CITY, PENNSYLVANIA 


© BO.Box 190 Tolle, Okie, 1313 Megnolic Bldg. Dulles, Texas, 640 E. 6lst St, Lor Angeles, Calif., Suite 301, 25 W. 43rd St, New York, N.Y. 
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Pages 


Of Useful Information 





ATALOGUE G-1, 1931 is more than an or- 
dinary catalogue. It does serve as an index 

to American Meter Company’s complete line of 
products. But its usefulness does not end there. 


Catalogue G-1, 1931 is purposely designed for 
comprehensive reference. Its 220 pages contain 
much information on gas measurement en- 
gineering that can not be obtained elsewhere. It 
adequately describes each product, and serves 
both as a guide in purchasing and as a 
reference to the vast amount of additional 
operating information and data that is 


available from American Meter Company. 


Catalogue G-1, 1931 belongs in your permanent 
library. If you do not receive the copy to which 
you are entitled as a member of the industry, 
kindly fill out the coupon below. 


AMERICAN METER COMPANY 


The Worlds Largest Manufacturers of Gas Meters and Allied Apparatus 


. ESTABLISHED 1836 








NAME— . ——— 





TITLE — 
COMPANY— 


ADDRESS 





Publication Department 
105 West 40th St., New York City G: 
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AUTOMATIC CONTROL OF HUMIDITY IN THE 


Saturization 


of 
Natural Gas 


Installation of Bristol’s Humidity Recording and Control System 
at Atlanta, Ga. 


Maintenance of a constant degree of humidity in gas pass- 
ing to the distribution system—REGARDLESS OF 
LOAD FLUCTUATION — is accomplished auto- 
matically with Bristol’s Humidity Recording and Control 
System. 


Remarkably uniform results are possible with this equip- 
ment — the chart record reproduced here was obtained 
under actual operating conditions and shows efficiency of 
saturization over a period of 24 hours. It verifies a control 
within a fraction of 1°F. 


The installation at Atlanta is typical of many others now 
in successful operation. We will be pleased to send to 
any interested person complete information regarding 
type of equipment used, details of installing, etc. Write 
THE BRISTOL COMPANY, Waterbury, Conn., or 










Sectional reproduction of chart 
with record ‘showing humidity 
control over period of 24 hours. 

















Bristol's Control System —, of a gas humidity controller which 
can be set the desired humidity, and a 
Recording Wet and Dry Bulb Fasmenanl which provides a con- 
tinuous chart record of control efficiency, 





Bristol’s branch office nearest you. Field Service Engi- 
neering without obligation. 





BRANCH y BRANCH 
OFFICES: OFFICES: 
Boston Detroit 

New York Denver 
Philadelphia Chicago 

Akron 4 5 rs 9 E St. Louis 
Pittsburgh Los Angeles 
Birmingham 


Ore for- ee Recording Controlling ‘ "=" 
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VICTAULIC 
DISTRIBUTORS 


HANLON-WATERS, INC. 
Tulsa, Oklahoma 
BELL & GOSSETT CO. 
Chicago, Ill. 

R. J. CROZIER CO. 
Philadelphia, Penn. 





McJUNKIN SUPPLY CO. 
Charleston, West Virginia 
H. D. FOWLER CO. 
Seattie, Washington 


Cleveland, Ohio 
DUCOMMUN CORPORATION 
Los Angeles, California 
INDUSTRIAL SUPPLY CO. 
Salt Lake City, Utah 
JOY & COX INCORPORATED 
Denver, Colorado 
NEVILLE & CLEARY, INC. 
Atlanta, Georgia 
PITTSBURGH SUPPLY CO. 
Pittsburgh, Penn. 
MERRITT M. STONE CO. 
St. Louis, Missouri 





F. S. VAN BERGEN 
Minneapolis, Minn. 
VIRGINIA ENGINEERING CO. 
Richmond, Virginia 


Cc. H. ELSTNER 
Monterrey, N. L. Mexico 
VICTAULIC COMPANY OF 
CANADA, LTD. 
Toronto, Ontario, Canada 





FOR OIL, GAS, 
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‘sFor every 


CASE HARDENING SERVICE Co. 








joint on 


“For every joint 
on the line” 
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the line’? 


Lay ’em 
and Leave ’em 
with Victaulie 

Couplings 


Couple your flow and lease lines 
with Victaulic Couplings. Even 
lease workers who are inexperi- 
enced with this type coupling, set 
speed records every day in hook- 
ing up all sizes of pipe. The only 
tool needed is a speed wrench. 


For ease and speed of assembly, 
leak-proof service and complete 
salvage value there is no sub- 
stitute for Victaulic Couplings. 


* * * 


Victaulic Couplings are available in all sizes 
from 34" up for vacuum and pressure—Tor steel, 
wrought-iron and cast-iron pipe. Mail coupon 
below for descriptive bulletin. 


VICTAULIC COMPANY OF AMERICA 
26 Broadway New York 


FLEXIBLE LEAK-PROOF 





REG.U.6.PAT OFF. 


PIPE COUPLINGS 





VICTAULIC COMPANY OF AMERICA 
New York 

a P VICTAULIC N 
ease send me BULLETIN iNO.7 


26 Broadway 


7 Address 








WATER, 


SEWAGE, 


COMPRESSED AIR, 


ETC. 
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Five Factors In 
Economical Coke 
and Gas Production 


Five brands of coal that prove their 
worth in the value of the products into 


which they are converted. 


Five brands of coal that are mined in 
a way that insures uniformity, thereby 
producing unvarying economy month 


in and month out. 


GENERAL COAL COMPANY 
PHILADELPHIA 


BOSTON CHARLOTTE, N.C. DETROIT CHARLESTON,S.C. CINCINNATI 
NEW YORK PITTSBURGH BUFFALO,N.Y. IRWIN,PA. BLUEFIELD, W.VA. 
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The Darling reporter 
asked ... 


“Have you found that 
Darling Valves Last Longer?” 


“Yes, we have—though we don’t know just how long Darlings do last. 


“We've had that first one on the line over there for a great many years It’s still 
in first class condition and we expect it will be as long as we have use for it. We're 
using Darlings on all new work and for all replacements, so you know we must 
think that they’ll stand the gaff of long, hard service.” 


Soundness and simplicity of mechanical construction insure the long life of Darling 
Valves—for they do stand up under adverse conditions. 


The revolving gate disc, an exclusive Darling feature, is one of the most important 
factors in prolonging the life of Darling Gate Valves. 


The complete story behind Darling Valve performance will be gladly sent you on 
request. 


Dar.LING 


GATE VALVES 





Darling Valve & Mfg.Co. 


Williamsport, Pa. 






New York Los Angeles Oklahoma City Houston 








Darval Semi-Steel Valve 







Darling Outside Screw and 


Yoke Semi-Steel, Flanged Dar-a-loy trimmed—yfor 
End Gate Valve, with natural Gas Pipe lines 
companion flanges bolted and compressor stations. 


on. Dar-a-loy trimmed. 
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are often possible by 
supplementing Natural 


Gas with BUTANE 


In the mad rush to furnish natural gas service, the 
economy of a BUTANE installation is often over- 
looked. The cost of delivering natural gas varies 
directly with the length of the line and inversely 
as the square root of the load factor, and con- 
sequently, in many situations involving poor load 
factor, long transmission lines, or both, a BUTANE 
installation will deliver gas to distribution systems 


at a lower cost. 


Where natural is in use, BUTANE standby installa- 
tions to insure against interruptions in service and 
to care for peak load demands, present many 
economies. Consider, for example, that natural 
gas at 75 lbs. pressure requires a storage tank 
115 times as large as a BUTANE storage of equal 
B. t. u. capacity! 


COMPARATIVE SIZE OF NATURAL GAS AND 
BUTANE STORAGE OF EQUAL THERMAL CAPACITY 


will be glad to discuss these possibilities with you. 





STORAGE 








* BUTANE 








> 


GAS MANUFACTURING DIVISION 


« « PHILFUELS COMPANY » » 


(Subsidiary of Phillips Petroleum Company) 
7-101 GENERAL MOTORS BLDG. 
DETROIT - - - MICHIGAN 
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GREATER EARNINGS— 
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In both natural and manufactured gas distribution from New 

England to Texas, and from Florida to Washington—Dresser 
Couplings are the one most commonly used pipe line acces- 
sory. Probably more than 100,000 miles of Dresser Coupled 
pipe are in service, maintained satisfactorily at pressures 
from 250 to 500 pounds. 





S.R.DRESSER MANUFACTURING COMPANY, Braprorp Pa. 
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Tamps.. 


ANY municipalities require all 

trenches to be tamped. This 
formerly involved an annoyingly 
heavy expense. When this work was 
done by hand, results were always 
uncertain. In many cases the “fill” 
would settle, causing a traffic hazard 
and necessitating additional main- 
tenance expense. 

Now, this is no longer necessary. 
The Cleveland Tamper-Backfiller 
will quickly do this work at a 
mere fraction of the hand-labor cost, 
and do it thoroughly and perma- 
nently—always. Every inch of trench 
is packed fight and, by replacing 
more dirt, less remains to be 
havled away—an additional saving. 
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DOES TWO JOBS 
Re . Simultaneously 


(OT oT Te 


“Backfills 


The front and rear of your trench 
jobs can now be kept close together, 
for while excavating and pipelaying 
progress, the Tamper-Backfiller is re- 
placing the soil right on their heels, 
leaving less trench open overnight. 
Even when tamping is not required 
by law, many companies are doing 
so because of the additional economy 
and safety involved. 

And the Cleveland Tamper-Back- 
filler is also an excellent backfiller, 
thus combining these two related 
operations on one compact, crawler- 
mounted unit, one-man operated. 

It may be transported quickly and 
cheaply on its own special trailer, 
similarly to Cleveland Trenchers. 


THE CLEVELAND TRENCHER COMPANY 


‘Pioneers of the Small Trencher’’ 


20100 ST. CLAIR AVENUE 


CLEVELAND, OHIO 


THE CLEVELAND - 
- TAMPER-BACKFILLER “ 
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LAST LOOK 


--at this 
pipe line 


(it’s the last anyone 


will ever see of it) 


OWN in Texas, another line of Doublex Sim- 
plex Pipe joins the dear departed. Four feet 
under the sod, it carries natural gas at high pressure 
. . « and will carry it for generations to come. The 
accompanying photograph shows the corpus just 
before the sod was shovelled in. The crew moved 
on to the next section without sorrowful ceremony. 
There’s solid satisfaction in laying pipe you can 
forget. Doublex Simplex Pipe is a source of this 
satisfaction. It is a high-pressure pipe made by the 
famous Mono-Cast centrifugal process and equip- 
ped with the special Doublex Simplex Joint—a 
stuffing box type of joint which is flexible yet leak- 
proof. Actual field service and exhaustive tests by 
disinterested parties have won wide acclaim for this 
fine product of which we feel justly proud. Write 
nearest Acipco office for descriptive literature, 


specifications, prices, etc. 


AMERICAN 


CAST IRON PIPE COMPAN 


NEW YORK CITY MINNEAPOLIS CLEVELAND DALLAS 
CHICAGO 











BIRMINGHAM 
ALABAMA 


LOS ANGELES 


KANSAS CITY DETROIT SAN FRANCISCO SEATTLE 


315G 
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The excellent condition 





of CAST [IRON GAS MAINS 





























laid in BOSTON in 
1836 


The early records of the Boston Consolidated Gas Company 
inform us that back in 1836 their engineers specified cast iron 
pipe for gas mains. Today—95 years later—certain of those ancient 
mains are still on the job and in good condition. Of course, some 
of the earliest cast iron gas mains have been removed from time 
to time, not because they were worn out, but due to street con- 
struction, re-routing and the need of greater capacity. However, 
in Boston today there are cast iron gas mains which were laid in 
1836 and are still giving excellent service. 
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No wonder engineers prefer to specify modern 
cast iron gas mains for modern conditions. Not- 
withstanding the extraordinary service records 
which old cast iron mains have established, the 
cast iron pipe produced today is even better. 


Modern cast iron pipe is scientifically pro- 
duced by improved methods and equipment. The 
quality of the iron itself is improved as to uni- 
formity by the development of laboratory control. 
And, of course, today’s cast iron pipe is designed to 
serve under far different pressure conditions than 
would be possible for old-fashioned pipe to meet. 


Engineers, contractors and city officials de- 
siring information regarding cast iron pipe for 
gas, water or sewer mains are invited to write to 
Thomas F. Wolfe, Research Engineer, The Cast 
Iron Pipe Research Association, 309 Peoples Gas 
Building, Chicago, III. 

Efficient mechanical joints for cast iron 


gas mains are now in use and obtain- 
able for high-pressure gas distribution. 


. Shows the wisdom of laying 


modern Cast Iron Gas Mains 


in BOSTON TODAY 





Cast iron pipe bearing the ‘‘Q-check’’ trademark is obtainable from the 
following leading pipe founders: Alabama Pipe Company, Anniston, Ala.; 
American Cast Iron Pipe Company, Birmingham, Ala.; James B. Clow 
& Sons, 219 N. Talman Avenue, Chicago, Ill.; Donaldson Iron Com- 
pany, Emaus, Pa.; Glamorgan Pipe and Foundry Company, Lynch- 
burg, Va.; Lynchburg Foundry Company, Lynchburg, Va.; National 
Cast Iron Pipe Com- 


pany, Birmingham, 
Reg. Trade Mark 


Ala.; United States 
Company, Burlington, 
7 , . The “Q-check"’ symbol shown above has 
-W: 
N.J. ; Warren Foundry been adopted as the trademark of The 


and Pipe Company, 11 Cast Iron Pipe Research Association. 
Broadway, New York. 
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HE introduction 


of Natural Gas into Memphis marked 


the beginning of a most successful era 


of achievement...The Memphis Power 


and Light Company is to be heartily 


congratulated on its enterprise and vig- 


orous merchandising effort which has 


resulted in a sales record so outstand- 


ing... Surface Combustion adds to its 


congratulations its very best wishes to 


the personnel of The Memphis Power 


& Light Company for ever increasing 


success in its field. 


Surface Combustion appreciates the 
opportunity of working with The 
Memphis Power & Light Company 


in furthering the use of Natural Gas 


as a fuel. 





SURFACE COMBUSTION CORPORATION 
TOLEDO, OHIO. 





urface Combustion 


SALES AND ENGINEERING SERVICE 
IN PRINCIPAL CITIES 
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wrap your pipe coat. 








. 


for SECURITY against moisture 
penetration ..soil stress..and 





SBESTOS FELTS, because of 

their strength, immunity to rot 

and decay, and resistance to electrical 

and chemical action, have for many 

years provided the ideal reinforce- 

ment in all types of waterproofing 
construction. 

Owners of more than 10,000 miles 
of pipe lines have purchased security 
against corrosion by incorporating 
J-M Asbestos Felt Wrapper in their 
pipe protection. The Asbestos Felt 


Johns-Manville Zi 
Pipe Lune Kelts 


Johns- Manville Felts 
can be applied bonded 
or unbonded — by 
hand or by machine 
—in mill, yard or field. 


y r 


ouctTs 





electro-chemical action 


Wrapper adds to the waterproofing 
provided by the bitumen coating and 
successfully combats electrolytic and 
galvanic actions. 

It distributes the clod pressure and 
takes the shear and pull of soil action. 

This permanent pro- 
tection afforded by in- 
cluding J-M Pipe Line 
Felt Wrapper is secured 
at but a fraction of the 
cost of reconditioning. 









Five to ten thousand feet per 
day of 24"’ Dresser coupled line 
can be wrapped with saddle- 


type machine. 


The Johns-Manville corps of engineers 
is especially qualified to discuss pipe- 
line protection. 

Get in touch with our local office or 
address Johns-Manville, 292 Madison 
Ave., New York City. 


S Johns-Manville 
Asbestos Pipe 
Line Felts being 
mill- wrapped 
under exact con- 
ditions of temper- 
ature control. 
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NeWANE PI PIPE ened he gaff’ 


. made as small as 114-inch; 


So fast has McWane cast iron gas pipe come to the front that 4. large as 12 inch. 


some are not yet aware of its new position among the leaders. 





First, it is straight, strong, sturdy— ° 
Second, uniform—in every sense of the word— Why McWane Pipe Wins 
Third, it is modern in weights and strengths, yet old- a. 
fashioned in being SAND-CAST. 2. Bell por Spigot type. 
* : Re oe . : 3. Cuts, taps, ships beautifully. 

Read the details of its superiority as tabulated at the right. 4 266s0t Mumeins chisve Stack. dee. 

‘ 5. Over 30,000 Ibs. tensile strength. 

Better = ask a ee gas company near you is é Over £008 fhe. eenevetee Ghemath. 

using it. en as about it 7. Modern in weights and uniformity. 
cog ‘ &.. & th Straight Pipe. 

(Various joints for various pressures. Ask us.) 9. Unecly nee Bells & Spigots. 











as wt POURED MULTAN Oy 






M‘WANE 


CAST IRON 
PIPE CO. 





| ~ PACIFIC 
Ny QUATES 
CAST IRON 
BIRMINGHAM PIPE CO. 
ALABAMA ™ MOULDED insive. AXP ov® ' PROVO. UTAH 


208 S. La Salle Street 149 W. 2nd South Street 1807 Santa Fe Bldg. 111 Sutter Street 417 S. Hill Street 
CHICAGO SALT LAKE CITY DALLAS SAN FRANCISCO LOS ANGELES 


226 Continental Oil Bldg.. DENVER 611 Spalding Bldg., PORTLAND, ORE. 
1006 Grand Avenue, KANSAS CITY 40 Exchange Place, NEW YORK 
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Investigate These 





Ho tstuf 


30% greater melting capacity 
30% less fuel 


H OTSTUF Asphalt Heaters are offered 
on their production capacity, rather 
than holding capacity. 


You are interested in how much hot 
asphalt a heater will deliver, heated up to 
the temperature you want it, not how 
much it will hold. 


The Patented Elevated Melting Chamber 
Feature around which all Mohawk Hot- 
stuf Heaters are built will produce a con- 
tinuous flow of hot asphalt within fifteen 
minutes after lighting the torch, at a rate 
better than thirty percent faster with ap- 
proximately thirty percent less fuel con- 
sumption than other makes of the same 
rated holding capacity. 


We welcome an opportunity to prove this 
on your job. 


Five different capacities made in five dif- 
ferent models to choose from. 


Ask for Catalogue! 


SCHENECTADY 


eee 


Dealers in 
Principal Cities 


Big Money-Savers! 





OHAW, 
HI- SPEED 
TRAILER 


Let your trucks carry Pay 
loads — not tools! 


ON’T tie up a truck to carry tools. 

Every time one of your trucks car- 
ries tools it cheats you out of pay load. 
Trail the tools to the job in a Mohawk 
Hi-Speed Tool Trailer. 


When you have one of these convenient, 
waterproof, all steel Mohawk Hi-Speed 
Trailers, you can count on having your 
tools always on the job and in safe keep- 
ing at night. 

They -are made to stand the gaff. All 
Steel, extra heavy welded, half elliptic 
springs, rubber tires, roller bearings. Spe- 
cial partitions and compartments for all 
tools. 


Made in sizes and designs to suit every 
condition, and can be trailed at truck 
speeds. 


There’s a place for every tool—keep 
every tool in its place. 


Ask for Catalogue! 





MOHAWK ASPHALT HEATER COMPANY 


NEW YORK 
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COMPLETELY EQUIPPED 


WATER GAS PLANTS: 
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The Bartlett Hayward Company with broad engineer- 
ing experience has the facilities to design, fabricate 
and erect complete Water Gas Plants with every detail 


thoroughly co-ordinated. 



























Coal Gas Plants 4u568 > 


. B. H. Co. Vertical 
Carburetted Water 
Gas Plants Centrifugal 


wear BARTLETT ee 
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AMERICAN 


GAs JOURNAL 


&stablished 185% 


Pioneer of the Gas Industry 


Manufactured and Natural Gas- 


HENRY M. RILEY, Editor 


Thermal Currency 





TRICTLY SPEAKING, any utility 

distributing gas to a given community, 
regardless of whether this gas is natural, 
manufactured, mixed or derived as a by- 
product from petroleum, is supplying heat 
units which are ultimately put to use in 
carrying out some thermal operation. In 
other words, the utility 1s buying the right 
to the customer’s patronage in this regard 
with thermal currency. 


As a general proposition the customer is 
interested in having readily available heat 
units to cook the meal, or melt a crucible 
of some metal, or to carry out a thousand 
and one other operations where gaseous 
energy is employed. Consequently, he is 
only mildly concerned with whether such 
energy is supplied by one kind of gas or 
another. Naturally, this latter statement 
is contingent upon the cost factors. Ad- 
mitting that this is the crux of the mat- 
ter one can appreciate that the situation is 
rather like the storekeeper 
who has a certain item 
priced at a quarter, and 
who will accordingly ac- 
cept payment either in five 
nickels or one twenty-five 
cent piece. He might 
much rather receive one 
twenty-five cent piece 


















than five-nickels, or vice-versa, but it 
might happen that nickels are more prev- 
alent in his part of the country. In either 
case he has received full payment for 
goods, just as 1000 B.t.u. will do a certain 
piece of thermal work, regardless of what 
kind of gas is the vehicle, so to speak. 


Accordingly, it would seem that in a 
broad sense one errs in classifying gas men 
as natural gas men or manufactured gas 
men or whatever kind of a gas man you 
will. We are all primarily just gas men, 
and, although some of us are able to de- 
liver a certain number of heat units to the 
customer in a smaller volume than the 
other fellow, we each finally accomplish an 
identical end with these selfsame heat 
units. 


It is to be hoped that the present Mem- 
phis Convention will be attended by gas 
men from all sections of the country. As- 
suredly they will return 
not better natural gas men 
or better manufactured gas 
men, but better gas men. 
After all, in buying cus- 
tomer patronage, we are 
all making purchases with 
the same general sort of 
currency. 
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Officers Guiding Affairs of the Natural Gas De- 


partment of 
American 


Gas 


Association 





H. C. Cooper 


Chairman, Natural Gas Department 


E. J. Stephany, 


Secretary, Natural Gas Department 





Alexander Forward, 


Managing Director, American Gas Asso- 
ciaiton 





R. W. Gallagher, N. C. McGowen, 


Vice President, American Gas Association Vice-President, American Gas Association 








H. L. Montgomery, 
Vice Chairman, Natural Gas Department 
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Some Thoughts 
on Natural Gas 


CLIFFORD E. PAIGE 


President American Gas Association 


ISCOVERIES of new gas and oil fields and 

greatly increased production of natural gas 

has had, and will continue for some years to 

have, a profound influence upon the gas in- 

dustry of America. Into very large sections of 
the country there is now introduced a most valuable fuel 
whether used as the sole source of community supply 
or for the enrichment of other kinds of gas. This de- 
velopment has brought notable advances in the tech- 
nique of long distance transmission and in the manu- 
facture and installation of pipe lines. It is logical, 
therefore, that matters of production and of transpor- 
tation have the major part of the program of the meet- 
ing of the Natural Gas Department in Memphis. It is 
also logical that gas mixtures and the utilization of 
natural and mixed gases in appliances should form such 
a Significant part of the program of the American Gas 
Association Laboratory at Cleveland. 

Most fortunate for both the natural gas and manu- 
factured gas industries was the merger of the activities 
of the two industries in 1927 when the Natural Gas 
Association of America amalgamated with the Ameri- 
can Gas Association. The resultant cooperation in re- 
search and educational work, has been timely and ad- 
vantageous to each. From the natural gas industry 
the manufactured gas industry has received the influ- 
ence of the pioneer spirit, the romance of discovery and 
control of a wild element of nature and its harnessing 
for man’s use, a transfusion of new blood, so to speak; 
and the introduction of this richer, natural fuel has 
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opened new fields of heating usage in both home and 
industry that in part were not available to the manu- 
factured gas business. On the other hand, the natural 
gas man, who was mainly a producer of oil and gas, 
and a marketer of the latter largely in wholesale quan- 
tities or for big industrial usage, has been brought into 
closer contact and accord with his manufactured gas 
brother; he has benefitted and will continue to benefit 
from the years of experience of the latter in gas mer- 
chandising to industry and the home; he is profiting 
and will continue to profit in increasing measure from 
the great program of research and educational work 
that has been carried on for years by the American 
Gas Association and which will go forward with much 
greater impetus and effectiveness for both branches of 
the industry. 

Yet this transition through which the gas industry 
is passing presents many puzzling problems, to which 
the best minds of the industry must be applied. It 
will mean the realignment and readjustment of the op- 
erations of at least a part of the older industry to 
those of the new; it will mean the utilization of the 
facilities for public information to protect the investor 
from unwise and unwarranted extensions of gas service. 

The gas industry is virile, it is alive to its problems 
and its opportunities, and has within itself the power of 
discipline. It will meet these problems as it has those 
of the past with a spirit and a determination to solve 
them in the best interests of the public, its customers 
and its investors. 
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Building formerly occupied by the Memphis Power & Light 
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In the Olden Time 


In 1852 when the Memphis Gas Light Company 
was started there were but 99 other gas companies in 
the United States. Gas was high in price and was 
utilized solely for lighting. In those by-gone days 
Natural Gas was somewhat of a freak fuel and, at 
best, had but a nuisance value 


Last Discount Day, 6th inst. 


; A discount of 124 eent: will be allowed on this bill, if paid in par money, at the Gas Office between 9 and 4 

‘clock on the first five days of the month. If not paid within ten days, the flow of gas will be stopped. As tis 
DISCOUNT 1S MADE EXPRESSLY TO INSURE PROMPT PAYMENT, NONE WILL BE ALLOWED (UNDER ANY CIRCUMSTANCES) AFTER 
THE FIV" DAYS BAVE REPIRED —ALL CONSUMERS BEING BNTITIED TO THE SAME DISCOUNT, WITHOUT REGARD TO THE AMOCNT 
OF GAS CONSUMED, 


xo. 7 Olly 
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Seventy years ago gas cost real money in Memphis. Spect- 
men of an old Memphis Gas Light Company bill. 


Company until October, 1925 


MEMPUIS, TENN., GAS-LIGHT COMPANY. 


Superintendent’s Office M. G. L. Co., } 
Memphis, Tenn., June 18th, 1862. { 
To the Editor of the Amenicax Gas-Licut Jovrya: 

If you can wait until our exchange becomes settled 
at a reasonable rate, for the amount of a subscription 
to your valuable Gas-Licur Journat, you may send it 
immediately. I also wish to purchase several books, 
bat will not order till our currency can be exchanged 
with less loss, 

During the last year we have been completely cut | 
off from all our sources of information as to what is 
transpiring in the gas-light world, and I would esteem 
it a favor if you would hand my address to some of 
the principal dealers in gas apparatus in your city, | 
with a request to communicate, and send me circulars 
of whatever is new. 

Our consumption here has greatly decreased since 
the unfortunate and 'y t ‘of 
hostilities between the two sections of our country, 
but I ‘hope we will soon be obliged to resume the ex- 
tension of our works, and that matters will soon be 
smoothly flowing along in their accustomed channel. | 
Please send me anything new in the way of notices of 
new scientific works, that.you may have convenient. | 

Mr, A. Simister, the former superintendent of these | 
works, who I presume has corresponded with you, | 
died on the 30th of March last. I succeeded him im 
mediately. Hoping to hear from you at your earliest 
convenience, I remain, yours very truly, 

Cuas. M. Hara, | 
Sup’t Memphis G. L. Co. 

[We comply cheerfully with Mr. Hara’s request by | 
sending him the Jovenat, and are quite content to wait 
for payment until the currency gets righted. Ep.) | 

——<oe-_-—_ 





An old news item dating back to Civil 
War Days. 


Portable Wrought Iron Family 
RANGE. 
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Moniter Range. double or single oven, burns either coal, coke or wood 
Lt te adapted to hotel, restaurant sod family purposes,. It is more daradle 
and easily worked, consumes lege fuel than any range or stove sold in this 
market, Every range sold is guaranteed to give entire satisfaction. 


EH. WETTER & CO 





Many gas men can remember when only the above sort of ranges were advertised 


in Memphis and the rest of the country. 
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The Old Order Changes 


Natural Gas bids fair to revolutionize the economic 
and industrial life of one of the south’s greatest cities 
Memphis. 


font oo 


Gas holder formerly 
used to store manu- 
factured gas, now 
filled with natural 


gas 








New Memphis Power & Light building showing decorations 
during the past Christmas season 








Construction difficulties 
in bringing natural gas 


to Memphis. Diverting 





the bed of a river while 











laying pipe line. 






P f ae ; J All the buildings shown except the low struc- 
Steam station of Memphis Power & Light Company which ture in the foreground now use natural gas for 
uses natural gas exclusively under its boilers. fuel. 
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Gas 


Necessity 
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and Benefits in Modern Distribution 


And Utilization of Natural Gas 


Pressure 
Regulation 


EGULATION is defined as the fact of 

disposing, ordering or governing by rule 

or system; to put or keep in good order ; 

to adjust according to a standard, or to 

reduce to or maintain in order. The scope 
covered by this definition is so wide and so import- 
ant as to make it the first principle in the conduct 
of the universe to which all things are subject and 
the failure of which is chaos. 


heower 


Regulation is obviously the first requisite of serv- Bady 


ice and service is the paramount object of the gas 
business. Therefore, in considering the subject of 
pressure regulation as it is related to the distribu- 
tion and utilization of natural gas, we have a topic 
covering a wide range of utility and one of extreme 
importance. It will be the endeavor in these ar- 
ticles to avoid as much as possible a preponderance 
of dry technology, with which the subject is filled, 
but to combine theory and principle with actual ex- , 
periences in such a way that a maximum amount 
of readable information may be imparted. 

In the production, transmission, distribution and 
utilization of natural gas, a very wide range of pres- 
sures is encountered. Some times high pressures are 
decidedly advantageous but at other times may be 
equally disadvantageous. Since pressure is the pro- 
pelling force of gas flow, there is no apparem benefit 
to be derived from pressures higher than the mini- 
mum requirement to deliver the amount of gas de- 
manded to the most remote customers at all times, 
and this may be considered as the law of gas pressure 
regulation. 

Regulation of gas pressures consists not only of de- 





Fig. 2. Accessibility to replacement of parts 
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Fig. 1. Balanced valve station regulator 


signs of equipment but designs of methods as well. The 
same equipment may be used in various ways to pro- 
duce vastly different economic results. A discussion of 
this subject cannot be confined to the regulators or 
governors alone but must include the system and meth- 
ods used in transmitting and distributing gas, including 
an idea of the class of materials used and how they are 
used to the best advantages. 

In both manufactured and natural gas use, pressure 
regulation is essential to effect: (1) complete and effi- 
cient combustion of the gas; (2) the maintenance of 
predetermined .pressures for transmission of the gas ef- 
fectively and efficiently; (3) accurate metering; and 
(4) protection against excessive stresses and strains 
that might damage or destroy life or property. 


Evolution of Gas Pressure Regulators 


In the early days of the gas business, pressures were 
controlled by means of crude, manually-operated valves, 
or by inserting a solid block in the pipe containing a 
small aperture, the size of which depended upon the 
amount of pressure reduction required. With constant 
inlet pressure and a constant volume demand, the pres- 
sure reduction followed the well-known law, Pi:V; = 
PoVo. When the inlet pressure changed or the volume 
demand changed, the pressure at the outlet of the re- 
ducing device also changed, necessitating an adjustment 
of the valve or the replacing of the aperture plug with 
one of different size. 

Some one then conceived the idea of utilizing the 
principle of the gasometer in producing constant outlet 
pressures with varying flows. The bell of the gasometer 
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floated in a tank of water and was fastened to a rod 
manipulating a suitable valve which was free to close 
and open as the bell of the governor rose and fell. A 
small pipe connected from the outlet pipe to the bell. 
Sufficient weight was placed upon the bell to transmit 
the desired pressure. As the volume of gas flowing 
through the governor increased or decreased, the pres- 
sure underneath the bell decreasd or increased, causing 
the bell to fall or rise and the valve to open or close, 
thus restoring the outlet pressure equilibrium. Natur- 
ally, this crude governing device was suitable only for 
low pressures and small variations of flow or pressure 
so that the next step was the substitution of mercury 
for the water seal. This allowed higher pressures to 
be used, and, since this type of governor was more prop- 
erly proportioned and constructed, allowed greater var- 
iation in the volume of gas flowing. This governor was 
quite satisfactory and was capable of automatically 
handling demands over a moderate range. A number 
are still seen in every-day operation, chiefly as station 
governors in small gas-manufacturing plants. 

The increased use of gas in industry and in resi- 
dences called for governors or regulators to handle 
higher pressures and for a wider use of regulators for 
varied purposes, resulting in the diaphragm and bal- 
anced-valve types now generally used. It is now pos- 
sible to obtain regulators capable of reducing inlet 
pressures from 500 pounds to 5 pounds, or from 100 
pounds to 2 ounces, and by the proper selection of 
regulators to obtain any desired degree of regulation 
from 1000 pounds down. 


Gas Regulators 


A pressure regulator is an automatic mechanism con- 
structed to counteract any force that tends to increase 
or decrease the outlet pressure beyond a predetermined 
margin. 

The underlying principles of operation of regula- 
tors are very old. On one side of a flexible, movable 
disc, called the diaphragm, is the controlled pressure. 
On the other side of the diaphragm is the counteract- 
ing force applied either by a weight or a spring. 
The diaphragm is connected with valves which 
restrict the flow of gas either directly through a 
diaphragm stem or through a lever system. 
When the pressure in the line changes, the dia- 
phragm moves the valves until the forces on both 
sides of the diaphragm balance. 

In the operation of a regulator, the controlled 
pressure is admitted beneath the diaphragm 
through a small pipe from the outlet of the regu- 
lator. The weight on the top side of the dia- 
phragm acts directly against this pressure. The 
stem attached to the diaphragm moves the valves 
up or down as the diaphragm moves. Thus, if 
the outlet pressure increases, the diaphragm 
raises the weight above it, and in the same ac- 
tion moves the valves, thereby restricting the 
flow. In the same manner as the pressure on the 
outlet side decreases, the weight above forces the 
diaphragm downward, opens the valves, and al- 
lows more gas to pass through from the inlet 
side, maintaining uniform pressure. In a sensi- 
tive regulator, the action outlined above occurs 
almost instantaneously, producing a steady uni- 

form outlet pressure as recorded on the chart 
shown in Fig. 3. 

In the design of an ideal pressure regulator, 
many factors beyond the general theory sketched 
above control its final form. For example, the 
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size of the diaphragm and the materials from which it 
is made are governed by the range of outlet pressures 
and the accuracy of control desired, plus the ease of in- 
spection, servicing and repairing. If the outlet pressure 
to be maintained !s high, the diaphragm material must be 
flexible to allow free movement and, in addition, it must 
be strong enough to withstand the maximum pressure. 
The diaphragm area selected in this case would be 
small. On the other hand, if the controlled pressure 
is to be low, a much lighter and more flexible diaphragm 
material would be used. To make the regulator more 
sensitive to small changes of outlet pressure, a larger 
diaphragm is used for lower pressures. Where the 
degree of accuracy of controlled pressure is paramount, 
as exists in cases of combustion, the size and kind of 
materials for diaphragms must be carefully selected to 
satisfy any narrow margin of regulation that might be 
required. 

The size of the valve is governed by the volume de- 
mands while the selection of valve material is governed 
by a number of factors, such as, line pressure, condi- 
tions of the gas, degree of shut-off desired, drop across 
the regulator, etc. As in the case of the design of the 
diaphragm, the design of the valves may be governed by 
the degree of accuracy of the controlled pressure and 
volume to be desired. 

Ease of inspection, facility of servicing and quickness 
in effecting repairs also greatly influence the design of 
valves, valve orifices, and diaphragm cases. The de- 
pendence of proper design upon these factors can be 
appreciated better when it is realized that the valve, 
valve seat, and diaphragm, the vital parts of any regu- 
lator, are subject to incessant wear and deterioration by 
friction, abrasion, and chemical action of the gases. 

The importance of selecting a type of regulator best 
suited to perform the work required cannot be over- 
estimated. The careful consideration of function, de- 
sign, and equipment results in dividends of economy 
and satisfaction not otherwise obtained. 

The high-pressre balanced-valve regulator passes its 
maximum volume when the valves are raised to their 
wide-open position. Under these conditions, the well- 
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Fig. 3. Typical chart showing weekly pressure regulation 
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known flow formula applies and is expressed as follows: 


QO = Ku\V/P.H where 

() = Number of cubic feet per hour at a base pres- 
sure of 4 oz. 

P, = Absolute outlet pressure in pounds per square 
inch 

h = Drop in pressure in inches of water 

Ky = A constant depending on the size of the regu- 

lator valve openings and is determined ex- 
perimentally for each size 


The preceding formula applies below the critical or 
acoustic velocity of the gas and is used in computing 
the table of capacities in that range. If the ratio of 
the outlet pressure absolute to the inlet pressure abso- 
lute is less than .528, the gas has reached its maximum 
velocity and cannot be made to move any faster, and 
what is termed the critical velocity has been reached. 
Although the gas cannot be made to move at a greater 
velocity, the actual weight of gas moving can be in- 
creased by increasing the density of the gas as it passes 
through the minimum restriction. 

When P, is greater than .528 P;, the formula to use 
is OQ = Kn\V/P.h, which gives the volume in cubic feet 
per hour at 4 oz. pressure base. When P, is less than 
.528 P;, the formula to use is QO = .5KyP; = KewPy, 
which gives the volume in cubic feet per hour at 4 oz. 
pressure base. The critical velocity is reached when 


P, = 528 P,. 
Town Border Station Equipment 


It is assumed that the principal use of gas pressure 
regulators begins at the town border station where gas 
is delivered from the pipe line to the distribution sys- 
tem. Since the pipe line acts as a storage system, as 
well as a means of transmitting gas from the well to 
the customer, pressures are usually carried consider- 
ably higher than is necessary to observe the simple law 
of pressure regulation. In all but the smaller pipe lines, 
pressure boosting rather than pressure reducing is the 
paramount problem ahead of the town border station. 

At the town border station, gas is delivered to the dis- 
tribution system through a pressure regulator into the 
transmission mains. The pressure at which the gas is 
delivered at the outlet of the regulator is usually fixed 
by the contract between the pipe line and distributing 
companies. This guaranteed delivery pressure usually 
does not exceed 50 pounds. The gas is measured at 
this point and proper correction for pressure and tem- 
perature applied. 

While gas may be transmitted by the distributing 
company to district regulators or direct to customers at 
the same pressure as it is received from the pipe line 
company, sometimes a second step in pressure reduction 
is used, in which case the distributing company operates 
a regulator succeeding the town border meter. This 
regulator may be located at the town border station or 
at another location. In small towns, advantage is 
often taken of the relatively high pipe-line delivery 
pressure to reduce pipe sizes to the distribution center, 
in which case the distribution company’s regulator is 
located at the distribution center. 

It is customary in large town border regulator instal- 
lations to install the regulators in parallel. This is usu- 
ally done to provide standby equipment in case of trou- 
ble with the regulator operating. The careful selec- 
tion of regulator sizes to conform with volume de- 
mands and the changing of diaphragm or valve assem- 
blies to meet seasonal or varied volume demands will 
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improve regulation. 

Since the expansion of gas passing through the regu- 
lator absorbs heat from the surrounding atmosphere, 
care must be exercised to prevent regulators freezing 
when the pressure reduction is great. Sometimes heat 
is applied to the flowing gas, and at other times the use 
of two or more stages of pressure reduction is found 
advantageous. The latter method is more frequently 
used in small installations where the application of heat 
would be impractical or uneconomical. While certain 
engineers are working on the problem of determining a 
formula to use in establishing a relation between pres- 
sure reduction and temperature applying, at this time 
the information is not available. From personal ex- 
perience in the latitude of Denver, we find it advisable 
to protect installations against freezing if the reduc- 
tion exceeds 150 pounds in winter-time, even though 
the gas shows no trace of moisture in ordinary humid- 
ity tests. 


District Regulators 


District regulators are identical in function and de- 
sign to the regulators used at the town border station. 
The pressure reduction under which district regulators 
operate is usually from a maximum inlet pressure of 
50 pounds to a maximum outlet pressure of two or 
three pounds. Usually, the outlet pressure is computed 
in ounces or inches of water column. 

Where district regulators are used, a high-pressure 


.or intermediate-pressure main system transmits the gas 


from the town border station to the various distribu- 
tion centers where it is delivered to the so-called low- 
pressure distribution system. In these articles, high 
pressures are assumed to be pressures exceeding 15 
pounds, intermediate pressures are assumed to be those 
between 3 pounds (81 inches water column) and 15 
pounds, and low pressures are assumed to be all pres- 
sures below 81 inches water column. Pressure reduc- 
tion through district regulators may be either from high 
pressure to low pressure, without an intermediate step, 
or from intermediate pressure to low pressure. The 
same type of regulator, of proper design to suit pres- 
sure and volume conditions, may be used. 

The number of district regulators in a given situa- 
tion depends upon the design of the distribution sys- 
tem or distribution pressures used. If very low dis- 
tribution pressures are used, a greater number of dis- 
trict regulators will be required since the low distribu- 
tion pressures allow very little, if any, loss between 
the regulating station and the customer’s appliance, 
therefore, the stations must be located at frequent in- 
tervals. If distribution pressures are high enough to 
allow for a considerable conductivity loss in the mains, 
the number of district regulating stations needed will 
be reduced very materially. 

Descriptions of designs of various distribution sys- 
tems and the relative effect upon the use of regulators 
are given in a succeeding article. 


Service Regulators 


Service regulators are used to reduce high or vary- 
ing distribution pressures to a uniform and efficient 
utilization pressure at appliances. These regulators 
may be designed to reduce high or intermediate pres- 
sures to approximately a few ounces or inches of utili- 
zation pressure or the reduction may be from ounces or 
inches to a lower value of ounces or inches. The cus- 
tomary utilization pressure at domestic appliances is 
from 2% to 4 ounces (4 to 6% inches water column), 
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although certain commercial and industrial appliances 
may be served at higher pressures. 

The use of service regulators depends largely upon 
the design of the distribution system and the range of 
pressures carried thereon. It is customary to install 
service regulators when pressures on the distribution 
mains exceed 8 ounces (13% inches water column), or 
when pressure variations from low to high exceed 100 
per cent. It is obvious that pressures at the point of 
metering affect the true registration of gas actually con 
sumed at atmospheric pressure and that the pressure at 


Natural Gas Aids 
in Sand Production 


E. H. FISHER 


Engineer, Coast Industrial Gas Company 


HE past year has seen the establishments of a 
nuraber of new industries in Contra Costa 
County, California, and the service of 
straight natural gas, which is now available there, 
has played an important part in this development. 
Among the most interesting of the new industries 
is the plant of the Silica Company of California 
Ltd., which has been built for the purpose of pro 
ducing foundry and glass sands. Their develop 
ment program has resulted in the perfection of new 
methods and the use of new equipment. Natural 
Gas has been an important factor in this develop- 
ment, and has done much to aid in both the methods 
and the low cost of production which has made this 
work possible 
The raw sand is obtained from open pits located about 
four miles from the plant and hauled by means of 
trucks to the grading machinery. In this unit the sand 
is washed, and screened, producing a product highly 
satisfactory for use in foundry work. However, be 
fore the sand can be used for the making of glass, it 
is necessary that the iron content be removed, that is, 
the non-magnetic or chemically combined iron, and this 
is the most difficult part of all. . 
Here the use of natural gas comes into play, as it is 
used to fire a rotary type drier which is used to remove 
the moisture after the sand has been taken from the 
orader. 
This particular drying process differs from the con- 
ventional, in that the outlet temperature of the sand 
must be approximately 400° Farenheit 


and maintain the mixture at boiling temperature is sup- 
plied by hot sand as it comes from the drier. Other 
agents, known only to the Silica Company, are added 
to assist in removal of iron. 

When the installation of gas for this drier was first 
contemplated, the question arose as to whether the de- 
sired capacity could be obtained from the drier without 
some form of forced draft and difficulty was at first 


The reason for 
that is that the iron is removed from the sand by bleach- 
ing tanks of acid and all of the heat necessary to raise 


¥, 
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Gas fired rotary sand dryer 
located inside the building at the lower end of the dryer. 
* 
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the meter should be as low as possible consistent with 
good service. The ratio of 4-ounce and 8-ounce gage 
pressure under standard conditions of atmospheric 
pressure is 1.017. Under these conditions, at 8-ounce 
gage pressure, the meter passes 1.7 per cent more gas 
than it does at 4-ounce gage pressure. It is found that 
efhciency of utilization is affected when pressures ex- 
ceed 8 ounces on ordinary appliances or when pres- 
sures at the appliance vary more than 100 per cent, 
without readjustment. 
(Continued in June Issue) 





Four No. 11 N.G. E 


burners are 


experienced in obtaining sufficient air to completely 
burn the gas in the seven foot combustion chamber. 

However, very satisfactory combustion was secured 
by engineers of Coast Industrial Gas Company through 
the use of four No. 11 N. G. E. burners with very small 
orifices and a gas pressure of about 15 pounds. 

The firing of the steam shovel used in the yard is also 
accomplished by the utilization of natural gas, which 
is supplied through about 100 feet of 1%” rubber hose 
which may be connected at conveniently located taps 
throughout the yard. 

Under the old method of using coal as fuel, difficulties 
were encountered due to the limited combustion space 
and the desire of the operators to maintain steam pres- 
sure while operating the engines and the water injector 
at the same time. 

With gas, through the use of a No. 10 N. G. E burn- 
er and a Wilgus gas fuel regulator, they are able to 
maintain a very constant steam pressure, and the opera- 
tor is able to run the shovel without the aid of a fireman 
due to the elimination of a great deal of work for- 
merly involved in manual control of steam pressure 
and stoking of the coal fires. 

The plant as first established by the Silica Company 
of California, Ltd. is being increased in capacity, this 
being due to the fact that during the past year it has 
been successfully proved that the sand now being pro- 
duced, through the use of these new processes and 
methods, can be used for the making of a very fine 
quality glass at a satisfactorily low cost. 
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stations. When Natural Gas, 
proximately 175,000,000 cu. 
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Chicago about September Ist. this city will constitute 


the greatest single utility user 


fuel. 
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VERY twen- 

ty-four hours 

sufficient 

natur: il gas 

is bein g 
wasted by Texas’ 
37,395 producing oil 
wells to sustain the 
ilomestic and indus- 
trial requirements of 
half a million people 
through a period of 
forty-five days. This 
daily waste of 
1,057,315,501 cubic feet is slightly more than half the 
total daily gas production from these wells, and, for one 
week is equivalent to the combined demands of one of the 
large utility companies of Texas for the entire year 1930. 

Aroused by this flagrant abuse of one of its chief 
natural resources, the State of Texas, through its —ou 
road Commission, is taking active steps to remedy 1e 
condition. This work is being carried on under a 
direction of R. D. Parker, Chief Supervisor of the O1l 
and Gas Division of the Railroad Commission, assisted 
by Leslie McKay, Chief Deputy Supervisor. A crew 
of seventeen field men or “conservation agents’ send 
in daily reports on their activities which are supplemented 
by reports from each of the producing companies. These 
duties will be covered in more detail in another part of 
this article. 

To get to the beginning of gas conservation in Texas, 
it is necessary to go back to the year 1919 when a law 
was passed by the 36th session of the Legislature tend- 
ing to regulate the waste of this product. At that time, 
however, Texas had not developed the present enormous 
oil and gas producing territories and little interest was 
placed in this legislation at that time. 


Every producing otl well in Texas, 

and there are nearly 40,000, con- 

tributes to the daily waste of natural 
gas 


Influence of Oil Production 


There is another element which contributes to the 
waste of gas and that is the production of oil. This 
latter commodity, having a higher sales value than gas, 
has been the object of first consideration in all develop- 
ments undertaken in this industry. It is only within re- 
cent years that operators have given any attention to the 
enormous waste connected with the production of oil 





Texas Moves to Curb 
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Gas Waste 


Daily Loss From 
Producing Oil Wells 


Sufficient to Fulfill Requirements 
Of 500,000 People For 45 Days 


B. C. REBER 


and have been interested in developing plans to prevent 
this waste. 

During the latter part of 1929, considerable public 
criticism had been aroused because of the wanton waste 
of natural gas and the Railroad Commission began a 
hurried examination of existing Statutes to determine 
what could be done about it. 

In 1925, in the Revised Civil Statutes, there are three 
articles dealing with the waste of natural gas coming 
from producing oil wells. Article 6008, Revised Civil 
Statutes, 1925, in its pertinent part, is as follows: 

“Any persons . . . in possession . . . of any well pro- 
ducing natural gas, in order to prevent the said gas 
from wasting by escape, shall within ten days after pene- 
trating the gas bearing rock in any well, shut in and 
confine the gas in said well until and during such time 
as the gas within it be utilized for light, fuel or power 
provided that this shall not apply to any well that is 
operated for oil. : : 

The final phrase i in this article—“ . provided that 
this shall not apply to any well that is operated for oil. 

.’—has been the joker which has resulted in such an 
enormous waste; for, where oil has been given the pre- 
ference in all drilling operations, it has been possible to 
operate a well producing only ten or fifteen barrels of 

| daily, against ten to twenty million feet of gas, with- 
out interference from the Railroad Commission through 
the phraseology of this Statute. 

There is, however, another article which tends to cover 
this condition, and it is on an interpretation of this 
article that the commission hopes to become empowered 
with sufficient authority to exercise control over this 
loss. The article in question is Article 6014, Revised 
Civil Statutes, 1925, and its applicable portion is as 
follows : 

“Neither natural nor crude petroleum shall be pro- 
duced, transported, stored or used in such manner or 
under such conditions as to constitute waste; provided, 
however, this shall not be construed to mean economic 
waste. The term ‘waste’ in addition to its ordinary 
meaning, shall include permitting (a) escape into the 
open air of natural gas except as may be necessary in 
the drilling or operation of a well; i 

Such a condition has been found to actually exist 
among all the oil fields in operation. The daily waste 
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of raw gas, in addition to that required for the drilling 
or operation of a well, is 461,753,000 cubic feet; and 
the daily waste of residue, or casing-head gas, is 595,- 
562,501 cubic feet. It is such losses that the Commission 
is endeavoring to curb. 

Interpretation of Statutes 

First definite action on the part of the Railroad Com- 
mission was during the latter part of 1929 when an 
opinion was sought from the Attorney General seeking 
a correct interpretation of the Statutes, as well as to what 
extent the Commission might proceed. This opinion was 
handed down on December 6, 1929, and may be sum- 
marized, briefly, as follows: 

1. Oil and Gas—Natural gas cannot be produced from 
wells not operated for oil except for use as light, fuel 
and power. 

2. Constitutional Law—Article 6008, Revised Civil 
Statutes, 1925, held constitutional. 

3. Construction of Statutes—Article 6008 construed 
not to apply to natural gas produced from a well found 
as a question of fact to be operated for oil. 

4. Oil and Gas—Authority of Railroad Commission— 
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Railroad Commission has no authority to require that 
gas produced from a well operated in fact for oil be 
shut in and confined until used for light, fuel and power 
purposes. 

5. Construction of Statutes—Authority of Railroad 
Commission—The Railroad Commission has authority 
under Article 6014 to prevent the escape into open air 
of natural gas produced from a well operated for the 
production of oil, except such amount thereof as may 
be necessary in the drilling and operation of such well. 

In addition to seeking a true interpretation of the 
Statutes, and in order to have some definite knowledge 
on which to base their claims, a survey of the field was 
ordered. This survey, completed October 31, 1930, 
brought forth some startling facts. This report is made 
a part of this article and may be referred to from time 
to time as the article continues. 


Some Examples of Waste 


At this time, however, it is well to point out some of 
the outstanding examples of waste. In the San Angelo 
District, practically the entire production of 108,608,000 
cubic feet of gas is wasted to produce 23,218 barrels of 


PRODUCTION REPORT ALL OIL WELLS IN TEXAS AND 








Districts Number of prod. Av. daily prod. 
oil wells oil, all wells 

Oy 641 10,888 
San Antonio No. 2...... 3,600 70,069 
Houston No. 3........ 1,037 68,197 
Beaumont No. 4....... 1,693 62,750 
Dallas No. 5...... 2,326 37,554 
Eastland No. 6........ 1,344 4,681 
SS ay 2 ee 4,883 13,756 
Coleman No. 8..... ; 2,390 7,238 
Midland No. 9...... he 1,042 72,705 
Olney No. 10..... ae 3,925 27,000 
Wichita Falls No. 11 4,148 18,544 
Misette deo. 42..<..5... 5,784 31,724 
Amarillo No. 13...... R90 22,305 
San Angelo No. 14.... 301 23,218 
Laredo No. 15..... wats 1,111 42,433 
Pampa No. 16...... 1,008 62,994 
Ft. Stockton No. 17. ; 1,117 137,315 
Tyler No. 18...... ae 155 3,068 

"TFOAGAB. ss 5 «as Hone 37,395 716,439 





Cu. ft. gas daily Gas-oil ratio cu. Cu. ft. raw gas 

all oil wells ft. gas to bbl. wasted 
3,700,000 340 2,950,000 
32,390,000 462 29,000,000 
24,129,000 354 2,101,000 
18,786,000 300 1,500,000 
10,376,000 ERS Pe Reta eo, Be 
46,867,000 10,012 4,146,000 
75,143,000 5,462 605,000 
14,398,000 Se aesn nS” eae as « 
63,748,000 879 48,098,000 
33,877,000 1,254 5,000,000 
7,928,501 . Opens >..48 ee 
8,919,000 Be BS cy Sate ie a 
594,017,000 29,450 55,475,000 
108,680,000 Meret chi Ope a bs 
201,479,000 4,771 183,125,000 
656,678,000 9771 50,000,000 
140,306,000 1,023 79,753,000 
4,187,000 a raat estates erage Ags 
he. Ra's 461,753,000 








Below is a statement of the number of high pressure or straight gas wells in Texas, the average DAILY OPEN FLOW CA- 


PACITY and the TOTAL WITHDRAWALS for year ending 


Number of gas wells in Texas 


Average Daily Open Flow capacity— 
2,001 Cubic Feet 
20,049,249 ,000 


October 31, 1930. 


Total Withdrawals for year— 
Cubic Feet 
215,857,368,000 


Report of the consumption of gas in Texas for the year ending December 31, 1929, showing the number of meters and the 


gas consumption in each class of service 


No. Domestic No. Industrial Cu. Ft. Dom. Cu. Ft. Ind. Cu. Ft. Field & Total No. of Total Cu. Ft. 
Meters Meters Gas used Gas used Misc. gas used Meters All Gas used for 
490,714 11,232 39,943, 196,000 127,445,447,000 18,428,395,000 Purposes all purposes 

501,946 185,817,038,000 
Daily amount of gas from straight gas wells exported and imported, October 31, 1930. 
Exported Imported 

Canadian River Gas Co...... 32,985,000—Colorado El Paso Natural Gas Co..... 18,000,000—New Mexico 

Cities Service Gas Co .. 85,000,000—Kansas United Pipe Line Co......... 40,000,000—Louisiana 

Consolidated Gas U. Co...... 17,500,000—Oklahoma \rkansas-Louisiana P. L. Co. 36,000,000—Louisiana 

South Plains Gas Co......... 414,000—New Mexico Lone Star Gas Cowes 0.5. os. 7,711,466—Oklahoma 

Public Service Corp. of Texas 90,000—Oklahoma ———__— 

Texas-Louisiana Power Co... 3,066,000—Oklahoma I oc de. & Lagan ee “01,711,466 

South Texas Gas Co......... 4,986,000—M onterrey, Mexico 

Texas Border Gas Co yee 363,000—Nuevo Laredo, Mexico 

Reserve Nat'l Gas Co........ 8,447,000—Louisiana 

Lone Star Gas Co........... 1,049,266—Oklahoma 

weet Ok .... 156 900,266 
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oil. In the Amarillo District, 275,421,000 cubic feet, or 
nearly half of the daily production of 594,017,000 cubic 
feet is wasted to produce 22,305 barrels. In the Laredo 
District, approximately nine-tenths of the daily produc- 
tion of 201,479,000 cubic feet of gas is wasted to produce 
42,433 barrels. The Pampa District is also shown, by 
reference to the report, to contribute largely to the 
waste. 

It is in the San Angelo District that a number of wells 
have been drilled on State property, and it is in the Big 
Lake field, a portion of this district, that agitation was 
first aroused. 

With an interpretation of the existing Statutes from 
the Attorney General, and definite figures as the result 
of this survey, the Commission began an active cam 
paign for improvement. In the Laredo District the 
onerators were induced to install choke valves which have 
assisted in cutting down the waste of gas to some extent 

In the San Angelo District the operators have installed 
steel tubing in some of the wells with some satisfactory, 
results. 

There are, however, a number of elements which 
enter into attaining the desired results in all instances 


DISPOSITION OF CASINGHEAD GAS OCTOBER 31, 1930. 
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brought in several wells that are both oil and gas pro- 
ducers. Through the connections that this firm has 
established, it is able to sell its gas to several utility com- 
panies operating near that field, and the oil always has 
a ready market. Consequently, both oil and gas are 
produced and sold. 

\djacent to the property leased by the major pro- 
ducing company, an independent operator has a few 
acres, and drills a well. He brings in a well producing, 
say, 1,000 barrels of oil and 40,000,000 cubic feet of gas 
daily. He experiences no trouble in taking care of the 
oil. With the gas, however, it is different. The utility 
companies are tied up with contracts with the major 
producing companies. They have more than the amount 
of gas they require. There is no market for the inde- 
pendent producer's gas. Consequently, if he were com- 
pelled to find a market for his gas as well as his oil, 
he would be compelled to shut down altogether. 

Through the interpretation of article 6014, the Rail- 
road Commission took preliminary steps to curb some 
of the waste in the Amarillo District, where the gas-oil 
ratio is the highest in the state, namely, 29,450. An- 
ticipating such a move, one of the producing companies 








Raw gas used for Cu, ft. gas into Cu. ft. residue 
fuel and lease casinghead gas wasted 
purposes plant 
Oo0,000 100,000 


890,000 
22,028,000 


2,500,000 72.000) 
No casinghead plants 


17,286,000 No casinghead plants 
10,376,000 1,800,000 
3,958,000 38,763,000 499.000 
880,000 73,658,000 343.000 
14,398,000 400,000 
12,050,000 3,600,000 1,100,000 
15,000,000 13,877,000 1.836.000 
1,292,000 6,636,501 336,501 

125.000 8,794,000 


538,542,000 
108.680.000 
No casinghe a 


219,946,000 
108,580,000 


18,354,000 


None 606,678,000 224,604,000 
18,753,000 42,000,000 35,900,006 

4,187,000 146.000 
111.266,000 


1,472,789,501 595.562.501 








The back pressure on some wells has had to be con 
sidered. Another factor that has exerted a powerful in 
fluence is the fact that, should the operators take steps 
to conserve this gas, they would find no market for it. 
Domestic and industrial gas consumption in practically 
all the communities in Texas is under franchise to sev 
eral of the large operating utility companies. These 
companies are under contract with certain gas producing 
operators to take over their supply of natural gas. This 
supply in all instances is sufficient to meet all require- 
ments. In fact, there are several good wells producing 
only natural gas that are shut down at this time, since 
their is no market for the gas. 

A bill was introduced before the 41st session of the 
Legislature in 1929, which would have given the Railroad 
Commission power to shut down any oil well which had 
not provided a market for its natural gas in excess of 
that which was used in the drilling or operation of the 
well. This bill was successfully defeated through the 
igorous opposition of the independent operators. It 
is worth noting that they were entirely sincere in their 
intentions, for passage of such a bill would practically 
legislate them out of business. 

For the purposes of illustration, let us assume that in 
a large field one of the major producing companies has 


Cu. ft. residue Cu. ft. residue Cu. ft. residue 


gas used on gas for domestic to carbon plants 
lease and ind. fuel 
100,000 
2,356,000 72.000 
8,294,000 282,000 
8,417,000 26,160,000 3,687,000 
17,311,000 42,146,000 13.858.000 
5,398,000 7,400,000 1,200,000 
2,500,000 
6,922,000 4,219,000 900,000 
2,300,000 4,000,000 
3,047 000 5,747,000 
105,048,000 213,548,000 
100,000 
131,890,000 250,184,000 
6,100,000 
1,629,000 2,412,000 


301,412,000 92. 438,000 183,377,000 











operating in this field filed suit for an injunction, seeking 
to prevent the Railroad Commission from taking any 
steps which would hamper their operations. The suit 
is styled the T. M. Deal Oil and Gas Company vs. Rail- 
road Commission of the State of Texas. This case has 
not yet been brought to trial, and considerable interest 
is being shown in it. Should decision be handed down 
in favor of the Railroad Commission, the Commission 
would then be vested with the necessary power to im- 
mediately take such steps as it deemed essential to pre- 
vent the waste of all natural gas coming from oil wells 
except such as would be required for the drilling and 
operation of the wells. If, however, the decision should 
be in favor of the plaintiff; then the commission’s hands 
would be tied, and practically nothing in a legal way 
could be done. In the mean time the daily waste of 
more than a billion cubic feet of natural gas goes on. 
Lack of more legislation has hampered the Com- 
mission in its efforts, and much that has been accom- 
plished during the past year has been through missionary 
work on the part of the conservation agents and the co- 
operative attitude of the major operating companies. 
The change toward a desire to curb this great waste of 
gas during the past five vears by the major operating 
companies has done much to remedy conditions where 
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legislation would only have resulted in injunctions, litiga- 
tions, appeals and continued cases. 

Some gasoline cracking plants and carbon black plants 
have been established, but with the current business de- 
pression, there has been such a small market for carbon 
black, that there has been no necessity for erecting addi- 
tional plants. 

One of the large gas companies in the State is now 
building a 12-inch pipe line into the San Angelo Dis- 
trict which will go a long way toward eliminating the 
waste in the Big Lake field. It would be foolhardy to 
expect that other similar lines might be constructed to 
take off the excess gas. For, as previously stated, there 
are many good gas wells now shut off for lack of a mar- 
ket for the product ; major operators would use only the 
excess gas from their own wells, leaving a large portion 
of the daily waste which comes from the independent 
operators still going on. 
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Some relief is seen in the proration of oil production 
which is now being put into effect. For, if less oil is 
produced, it is evident that there will be a resultant lower 
production of natural gas. Such relief, however, will 
only be of a temporary nature, for as soon as there is an 
increased demand for oil, and the companies are per- 
mitted to increase their production, the oil wells will 
produce more oil, and the gas waste will be increased. 
About the only effective solution at the present time rests 
in a favorable court decision for the Railroad Com- 
mission in the case mentioned. It is probable that such a 
decision would be carried from the District Court to the 
Court of Civil Appeals, and from there to the Supreme 
Court before becoming final and effective. This would 
require several months, if not years, and in the mean- 
time the daily waste of natural gas from oil wells in 
Texas is 1,057,315,501 cubic feet. 


—_ —fe__—__ 


A Telling Point 


LeRoy M. Edwards, General Counsel, Southern Counties Gas Company of California, 
Defends Right of Utility to Merchandise Appliances 


The following portion of the argumeni made by Mr. Edwards 
before the Public Utilities Committee of the California State 
Senate appears in the complete argument under the caption, 
“The proposed legislation would deprive the utilities of the 
principal medium through which their business is developed.” 


EITHER gas nor electricity can be delivered at 
the customer’s back door like meat, ice or grocer- 
ies, or the other commodities of common consump- 

tion. Gas and electricity can only be sold to a consumer 
who is equipped with appliances which can be operated 
by gas or electricity. The market for this type of utility 
service is one which must be created and developed by 
salesmanship. The prospective consumers must first 
be sold with the idea that a saving in time, money or 
convenience can be accomplished through the use of 
gas or electricity. Necessarily he must be sold a type 
of appliance which will best meet not only his particular 
needs but will stimulate in him the desire to make a fur- 
ther and greater use of gas or electricity in the future. 
No one who is inclined to be fair can deny the fact that 
the present high standard of utility service and the low 
rates now enjoyed, are due primarily to the large volume 
of business which has been created by the utlilities dur- 
ing the past twenty years. The utilities can not continue 
to grow and to discharge their duty of furnishing to the 
people the highest type of service at the lowest reasonable 
rates unless they are permitted to increase the volume 
of their business. The volume of business of these 
utilities can only be increased through the creation of 
additional consumer demand. 

Who is best equipped to carry on this work? Un- 
questionably the utilities. Is there anyone else who can 
carry on this necessary work except the utilities them- 
selves? We claim that experience has proven there is 
not. 

In the first place, the best work of any kind is always 
done by the person who has the greatest incentive. The 
very life of the utilities depends upon building up the 
volume of their sales. The outside tradesman is en- 
gaged in many lines of endeavor. He is rarely inter- 


. For the sake of brevity some of the references to electric 


appliances have been omitted from this item. It is noteworthy 
that Mr. Edwards’ splendid argument was instrumental in 
having the proposed anti-utility merchandising bill, known as 
Senate Bill (Inman) No. 275, killed.—Editor. 


ested in pushing any particular line of merchandise. The 
average merchant is often not successful, largely be- 
cause he lacks the initiative to aggressively go after and 
develop business. Seldom has he either the inclination 
or the capital to pioneer. He will handle established 
lines, but he is naturally opposed to risking his time or 
capital in promoting new appliances. Seldom if ever 
will he take the trouble to urge the manufacturer to 
produce a better article. 

The appliances which today are employed for the 
utilization of gas or electricity, have, in nearly every 
instance, not only been developed by the gas and electri- 
cal industry, but the pioneering work of educating and 
inducing the public to accept and use these appliances has 
been carried on almost exclusively by the utilities them- 
selves—a work which has entailed a tremendous expendi- 
ture, energy and capital. 

Today the gas stove is a staple commodity. Not many 
years ago the gas companies practically gave them away 
in order to induce people to even try the appliance. The 
appliance that is modern today may soon become old- 
fashioned or obsolete. New improvements are con- 
stantly being brought forward. New appliances are in- 
vented yearly. The convenience of the public and the 
development of the utilities require that these new and 
improved appliances be utilized by the public. No one 
but the utilities will ever take the time or spend the 
money necessary to place these new or improved appli- 
ances with the consuming public. 

The gas and electric utilities in Southern California 
which I represent in this proceeding spend hundreds of 
thousands of dollars annually in advertising in the news- 
papers, magazines and billboards, new and improved 
types of gas and electric appliances. These companies 
are spending this year in excess of $500,000 for this 


| 





Peer Ne tmp oe 


ECL TTA EAI 

















es a. 





May, 1931—American Gas Journal 


type of promotional work. The Pacific Gas and Electric 
Company will spend this year an additional $500,000 for 
promotional advertising, and the Electric Bureau a fur- 
ther $70,000. We question whether local retail dealers 
in gas or electric appliances will spend one-one- 
hundreth of this sum in advertising any type of gas or 
electric appliance. We are presenting to you today the 
types of advertising which the utilities of California are 
putting before the public. You will notice that in every 
instance they urge the consuming public to obtain these 
appliances through their local dealers. There is no at- 
tempt made upon the part of the utilities to secure ex- 
clusively for themselves the sales of these appliances. 
Such an advertising policy is manifestly most fair, and 
is of great value to the local dealer. 

The experience of the Southern Counties Gas Com- 
pany of California is that less than 20 per cent. of the 
gas appliances supplied in the territory served by it are 
purchased from the gas company—the rest is supplied 
by the local dealers. For example, in the Santa Monica 
Bay District, this utility sold, in 1930, only 18 per cent. 
of the gas water-heaters installed; in Pomona, 11 per 
cent. of the water heaters, and 13 per cent. of the gas 
stoves; in Santa Barbara, 14.6 per cent. of the water 
heaters. 

The proponents of the pending legislation recognize 
the value of the pioneer work done in the past by the 
utilities, but they feel that most homes are now fully 
equipped with gas and electric appliances, and that the 
local dealers can now be left to carry on the sales work 
alone. This is not a correct statement of existing con- 
ditions. There still remains an enormous amount of 
pioneering work to be done. 

The natural gas industry in California has a particu- 
larly difficult problem. In wintertime when the homes 
of Southern California are largely heated by gas appli- 
ances, the peak demand on cold days for gas is very great, 
exceeding the summer demand three and four times in 
amount. The gas companies, however, have to build 
facilities and contract for supplies of gas to take care 
of these peak demands, even if they exist but for a single 
day. Manifestly the gas utilities have to exert a tre- 
mendous effort to find and develop a market for their 
surplus gas during the remainder of the year; otherwise, 
the cost of gas would be unreasonably high. To develop 
this demand for gas, the utilities make an intensive sur- 
vey constantly to ascertain every possible use for gas 
as a fuel. Their engineers study the problems of all 
classes of industries in order to devise types of appli- 
ances that will suit the needs of these industries, and 
enable them to use gas as a fuel. As a rule there is 
not available on the market carried by any dealer or 
appliance house, burners or equipment suitable for the 
use of most of these industries. The gas companies in 
their research laboratories have to design and build types 
of burners and equipment for the use of these industries, 
install them, service them, improve them, and at great 
expense ultimately perfect appliances that are attractive 
and useful. This is a type of pioneering work that no 
one else but the utility could do or could afford to do. 
It is work that is of extreme benefit to industries, and it 
results in benefit to all gas consumers through the utiliza- 
tion of gas during the off season periods, making possible 
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lower rates to the domestic consumer for the entire year. 

The Southern Counties Gas Company of California, 
supplying all of the communities in Orange County, Ven- 
tura County, Santa Barbara County, and most of the 
suburban territory in Los Angeles County, has in the 
past ten years done a vast amount of this pioneer work, 
inducing scores of industries to utilize gas who had never 
before even contemplated the advantages of such a fuel. 
The present Bill, if enacted, would put a stop to this 
great work. 

Let us give you an example of the kind of work 
we have done and must continue to do. Down in 
Southern California large amounts of chili peppers are 
grown. Not many years ago these were prepared for 
market consumption by drying in the sun, a slow and un- 
satisfactory process. The engineers of the Southern 
Counties Gas Company conceived the idea of drying these 
peppers by using natural gas. The plan was laid before 
the people engaged in the chili pepper business. No man- 
ufacturer even made the type of appliance that would be 
required. Our engineers had to invent, build, install 
and service the equipment that would’do the work and 
secure this outlet for gas. The problem was successfully 
solved by the gas company engineers, and a_bene- 
ficial result obtained. Similar pioneering has been car- 
ried on with respect to beet pulp drying, treatment of 
walnuts, and scores of other agricultural activities. It 
was work that could never have been accomplished ex- 
cept by the gas companies. The present Bill, if enacted, 
would put an end to this class of constructive work. 

The proponents of the present Bill claim that the 
utilities should do the work of advertising, soliciting and 
stimulation of consumer demand, and then leave it to the 
local dealer to sell the appliance. Our experience over 
many years proves that the problem of making the ulti- 
mate sale cannot be left alone in the hands of the local 
dealer. 

A year or two ago the Los Angeles Gas and Electric 
Corporation placed the City of Los Angeles on a straight 
natural gas basis. Its employees made a house to house 
canvas to make the necessary appliance adjustments. A 
list was made of homes that needed new gas ranges, and 
were live prospects for new stoves. This list when com- 
pleted was over 10,000. Inasmuch as this company does 
not merchandise, its New Business Manager took this 
list of 10,000 live prospects to the largest furniture dealer 
in the city and said, in effect: ‘Here is a list of 10,000 
live prospects, all of whom need new gas ranges. Go to 
it—and sell them.” 

The reply was that this furniture company did not go 
out after business in that way—they expected the public 
to come down to their store and buy. The list is today 
untouched, gathering dust in the archives of the gas com- 
pany. The local dealer, carrying as he does, hundreds 
of lines of merchandise, simply can’t be bothered with 
running down prospects for gas stoves. Only the utility, 
under the necessity of building up the volume of its 
sale, would go out and close the sales. 

Deprive the utilities of California of the right to mer- 
chandise gas and electric appliances, and the development 
of our utilities, so necessary to the growth and develop- 
ment of our state, will be retarded to the detriment of 
the public at large. 
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SUPER-GAS, Incorporated 


A somewhat imaginative report of 
a self-appointed manager to his 
unsuspecting stockholders on 
operations of the 

Year 1940 


R. S. McBRIDE 


Consulting Editor, American Gas Journa 


To the Stockholders and Patrons 
of SUPER-GAS, Incorporaté 


Company 
tne completed Mod- 


ulding 


During 1940 the operations of you 
were carried out on the j 
ernization Program, the result of ten year’s rebt 
and reorganization of our corporate 
it 18 appropriate that 


basis Oo! 


enterprise. As a 
consequence, in reporting to you 
more than usual detail be presented as to the 
basis and the economic results of a decade of 
These results, it is evident from the accompanying 
financial statement, have more than justifi 


technical 


progress 


d the 
optimistic expectations of the management, and we be 
lieve represent an important milestone of 

our industry. 


OUR COMPANY produced a id markete l 
the calendar year 1940 gas equivalent to 


cent of the energy supply of th 
output was equivalent to 20 per cent 
power requirement of the total population 
States. Expressed as heat units, this gas represt 
trillion B.t.u. 
The Company output was made up w 

variety of sources, in the main including 

Natural gas 

Coke-oven gas 

Petroleum-refinery gas 

Water gas 

Butane and other liquiefied hydro 

carbons Y 


most 


The composition, heating value, and specific gravity of 
our send-out varied considerably in different divisi 
the Company; on the average the send-out 
53 per cent saturated hydrocarbons, 24 pet 
saturated hydrocarbons, and 23 per cent of carbon mo- 
noxide and hydrogen. The average mixture approxi 
mated in heating value 900 B.t.u. per cubic foot and in 
specific gravity 0.85. 

The completion of the last of our major manufacturing 
works was accomplished during the vea here are now 
in the system of the Company 21' generating 
stations and approximately as many more secondary or 
stand-by producing works. In addition there are 730 re- 
ceiving stations where the Company accepts gas from 


ms oft 
consisted of 


cent un 


An address before Pennsylvania Gas ociation cor 
Wernersville, Pa., April 29, 1931 


ention, 





In Explanation 


Projecting the trends in the gas 
industry of today forward a decade 
has resulted in the formulation of a 
report on the imaginary operations 
of Super-Gas, Incorporated. That 
company is pictured as doing the gas 
business of the United States on 
such a scale as it may be presumed 
will be necessary in the calendar 
year 1940. In this Jules Verne type 
of interpretation a sincere effort has 
been made not to make extravagant 
exaggerations of either engineering 
or economic relations that may pre- 
vail at the end of the current decade. 
It is, of course, not assumed that all 
of the United States will have 
reached the status here pictured, but 
it is believed that a significant part 
of the gas industry may well have 
attained even the more picturesque 
and improbable of the operating 
standards and efficiencies here sug- 
gested. That the implied changes of 
financial structure will so soon de- 
velop is still less certain — The 
Author. 











natural-gas, refinery, coke-oven, or other producing 
units not operated directly by the corporation. The en- 
ire generating and receiving system is under the direct 
control of the Vice President in Charge of Works. One 
of his ranking subordinates is the Manager of Supply, 
who is responsible for the dispatching of gas from 
works and receiving stations in accordance with pre-de 
termined schedules of hour-to-hour requirements re- 
ceived from the division of the Company which func- 
tions under the Vice President in Charge of Distribu 


t10n, 


ITH THE COMPLETION of our last major 

manufacturing works the Company has been 

able to place in effect during the past year on 
the final units of its system the requirement that the 
gas sent out shall meet at all times each of the following 
requirements. 

(a) Content of oxygen and carbon dioxide combined. 
not over 0.3 per cent. 

(b) Total sulphur in all forms 
grains per 100 cubic feet. 

(c) Total content of inerts normally rot greater 
6 per cent, never greater than 8 per cent. 

(d) Content of water vapor sufficiently low to render 
the water dew point at least 10 degrees below the lowest 
temperature to which it is anticipated the gas will be ex- 
posed at any point in transmission or distribution, in all 
cases taking account of the pressure under which the gas 
will be handled at these temperatures. 

The attainment of these high purity standards has been 
made possible only by the investment of substantial new 
capital and the authorization of significantly greater ex- 
pense for manufacture than would have been necessar\ 


not exceeding 10 


than 
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had lower standards been fixed. It is, however, the judg- 
ment of the management of the Corporation that the 
standards so fixed are more than justifying 
the superior service rendered to certain types of 
trial customers whose business cannot be held 
definite assurance can be given under an enforceable 
tract for continued gas supply of extremely good 
formance in the customer’s plant. 


themselves in 
indus- 
unless 
con- 


per- 


INCE all manufacturing works operating 
on a modernized basis it is 
consequent operating efficiencies of the system with 

great accuracy. Production at all primary and a large 
percentage of stand-by works is so fully mechanized that 
requirement is lower than ever before in the 
history of the Company. The requir ‘ment in man-hours 
per million B.t.u. of gas produced in the combined coke- 
oven and water- -gas divisions, which make up the major 
manufacturing activities, is now almost precisely 25 per 
cent of that which prevailed at the beginning of our 
modernization program. The mechanization which makes 
this achievement possible represents a_ substantially 
greater capital expenditure than prevailed in our best 
plants at the outset, but the increase in capital charges 
per million B.t.u. has been much more than justified 
even there by the labor saving accomplished. The clos- 
ing of the less efficient plants has also been of great ad- 
vantage. The wage rate for the highly skilled operatives 
engaged in the newer type of plant is, of course, higher 
than that which prevailed ten years ago. However, the 
labor cost per million B.t.u. is only 40 per cent of that 
ten vears ago, and the combination of labor and capital 
cost is barely 60 per cent of the average for correspond- 
ing items at the beginning of modernization. As a con- 
sequence the cost to our customers for the production 
of the gas was less in 1940 than in any preceding cal- 
endar vear. 


are now 


possible to appraise the 


the labor 


NTERCONNECTION of plants has been an essen- 
tial part of the coordinated system which is now op- 
erating. The combination of storage capacity and of 

transmission lines as now maintained by the system vir- 
tually precludes interruption of service in any commu- 
nity unless there should be a highly improbable coincidence 
of calamities on at least two sources of supply. The 
major communities of the country and the smaller towns 
and cities of ten thousand or more population are in gen- 
eral capable of maintaining uninterrupted service, even 
assuming that there may be a breakdown of two or 
more sources of supply or transmission lines, in all but 
a few more remote and inaccessible 
The use of intermediate and high pressures, that is 
from 800 to 1200 pounds per square inch, on our trans- 
mission system has proven an economic success for al! 
alloy-steel transmission lines. By this system, combining 
welded joints with proper coupling systems, these lines 
are now on the average handling gas for approximately 
two cents per hundred miles per million B.t.u. trans- 
mitted, including operating expense and all applicable 
direct-capital charge. This low average cost permits eco- 
nomic movement of gas for distances up to 1200 miles 
in rare instances. The average distance of movement is, 
however, less than 75 miles, because great care has been 
taken to place our major generating and receiving sta- 
tions at points near the greatest centers of consumption. 
Were it not for the economic necessity of moving nearly 
20 per cent of our send-out for a distance between 300 
and 1200 miles from points of production in Texas and 
Louisiana to the rest of the Mississippi Valley, the aver- 
age distance traveled by gas would be under 35 miles. 


cities. 
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HE LAST three long-distance transmission lines 
constructed by your Company have been contracted 
Pe for on the guaranteed-life basis. Successful bid- 
ders for these three lines, aggregating $36,000,000 in 
cost, have guaranteed under surety bond a 20-year life 
for these lines without perforation as a consequence of 
external corrosion. These contracts were during the past 
year eagerly sought under competitive bids by at least 
three responsible construction companies who were suf- 
ficiently versed in the protection of pipe lines against 
corrosion to warrant consideration as capable bidders 
for such large-scale work. These companies guarantee 
to service and maintain these lines against perforation 
occasioned by external corrosion during the contract 
period of 20 years without cost to your Company. They 
therefore take full responsibility not only for the system 
of coating the pipes used, but also for the extent to which 
coating was applied and the workmanship on the job. 
The experience of your Company with this system of 
contracting over the past five or six years indicates that 
the results more than justify the slightly greater initial 
cost of the line unless there be grave uncertainty as to 
whether obsolescence or changing needs of the Company 
will retire the line in a period less than 20 years. In view 
of this limitation on the system of contracting for guar- 
anteed life, your Company has not applied that scheme to 
field collecting lines or portions of the transmission 
system for which ten-year or shorter life might perhaps 
suffice. 


HE GAS STORAGE system of your Company 
forms one of the major reserves against interrup- 
tion of service. At the present time it is made up 

in approximately equal parts of low or intermediate- 
pressure storage units in or near cities, high-pressure 
storage units working up to 2000 pounds per square inch, 
and underground repressured-gas-well storage. The sys- 
tem of repressuring of gas wells near centers of con- 
sumption has resulted in a substantial increase in the stor- 
age capacity of the system, especially storage for sea- 
sonal peak loads, at a cost far below that which would 
have been required for any mechanical above-ground 
units of like gas-holding capacity. Reserves of this 
character serve not only for peak-load season storage 
They also serve as receiving units into which transmis- 
sion lines may pump during low-consumption periods 
over week ends or during the hours of the night when the 
gas send-out is at a minimum. The use of this type of 
storage has, therefore, lent itself particularly well to the 
increasing of the capacity-load factor at which some of 
our most expensive transmission lines can be used. As 
a consequence, the capital cost which must be borne by 
the gas transmitted has been much less per million 
B.t.u. 


YPRODUCT ACTIVITIES in the coke-oven 

B division of our manufacturing department have 
been much reduced during the past few years. 
During the last year was consummated the last necessary 
contract for the disposal of all light oil and the tar made 
both in the coke-oven and the water-gas divisions. These 
liquid-fuel products are now sold by your Company under 
very favorable conditions to three major petroleum re- 
fineries. In each case the refining and the marketing of 
products from light oi] and tar is carried out by these 
petroleum refineries in modern, continuous, high-pressure 
stills at much lower cost than would be possible in smaller 
plants of your own Company. The products of tar and 
light-oil refining are either used by the petroleum-com- 
pany purchasers or are sold by them through their own 
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affiliated chemical marketing organizations. As a conse- 
quence, during the past year less than 7 per cent of the 
entire production of the United States was burned as 
fuel. Over 93 per cent was refined for the making of 
either primary or secondary tar products, including 
coal-tar intermediates that still form an important 
material for chemical industry. 

The entire ammonia output of our coke-oven division 
is transferred to our affiliate, The United Ammonia Com- 
pany. The operations of that concern are carried out 
jointly with the largest chemical-engineering 
dealing with ammonia and am- 
moniated fertilizer products. Your 
Company shares in the net profits 
of that enterprise and it is esti- 
mated that the returns to the stock- 
holders are thereby increased sig- 
nificantly. The same affiliated com- 
pany takes all the byproduct sul- 
phur which is produced for use in 
its chemical activities. 

The marketing of coke has con 
tinued during the past year on a 
moderately profitable basis in af- 


those 
raw 


enterprise 
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device has been utilized in extended service tests over a 
period of seven years. Many of the meters in trial in- 
stallations for that length of time were removed by the 
laboratories last year for reinspection. On test of these 
the average deviation from correctness was less than one- 
half of one per cent. No meter showed an error greater 
than three per cent, and only seven out of the 500 meters 
had as much as two per cent deviation from correctness. 
In the final report on the development of this meter, the 
laboratory recommends that our system be converted 
as rapidly as possible to the new type on the assumption 
of a routine removal from service 
at intervals not less than twelve 
years. Since none of the meters 
have been in service longer than 
seven years, and none of them in 
service that long showed any de- 
preciation in performance or accu- 
racy, it is impossible to know how 
long meters of the new type may 

be used. 
This device is a positive-displace- 
ment ball-bearing meter made 





filiation with the National Fuel 

Company, in which this Corpora- 

tion is an important but minority 

stockholder. All of the coke is 

transferred from your Company’s 

control to the merchandising system of the National 
Fuel Company at the point of origin. Marketing poli- 
cies, are, however, subject to review, and veto if neces- 
sary, by your own Company management. This insures 
that the marketing of coke as a co-product of gas will 
not be conducted on a basis unreasonably competitive 
with our major product. 


ESEARCH activities of the Corporation have been 

continued during the past year on an enlarged 

basis. Our production department was allotted 
$5,000,000 from the research budget, the distribution de- 
partment a like sum, and the utilization department 
$15,000,000. The benefits of expenditure in all three 
departments have more than justified these allotments. 
Research expenditure has, indeed, continued to be a 
highly profitable investment rather than anything ana- 
logous to real expense. Your management has authorized 
a continuation of these research activities during the 
coming year. Two results of the past year’s research 
deserve special notice. 

The utilization-department have completed 
their demonstration of the proper adjustments in pres- 
sure, specific gravity, chemical composition, and heating 
value in order that the customer’s appliances may func- 
tion uniformly at all times. In those areas where full 
application ot this system of Service Control has been 
applied, the number of customers’ requests for appliance 
adjustment has been reduced to an average of one per 
47 customers per year. 

The operating efficiency of appliances has also been 
materially improved by this new Service Control system 
because it permits appliance adjustment with high pre- 
cision since an adjustment made at any hour of the 
working day corresponds to the condition prevailing dur- 
ing all times of use of the equipment. Furthermore, uni- 
formity in supply conditions makes it safe to adjust ap- 
pliances close up to their maximum efficiency, a condition 
which did not prevail under former methods of supply. 

The second note-worthy result of research completed 
during the past year has been the perfection of a new 
type of all-metal meter. On an experimental basis this 


studies 


wholly of alloy parts, completely 
resistant to gas corrosion and tem- 
perature change and the other or- 
dinary hazards of exposure on the 
customers’ premises. It is_ esti- 
mated that with complete equip- 
ment of the system the unaccounted-for gas should noi 
exceed one per cent. The losses in distribution are at 
present demonstrably less than one per cent. Hence, it 
is believed that when complete equipment with the new 
meter is accomplished the total unaccounted-for can be 
readily maintained at about 1% per cent for the entire 
system of the Company. 


era OF GAS per capita were last year a trifle 


over three times the sales ten years before. Indus- 

trial sales accounted for 45 per cent of our total 
send-out. House heating, house cooling, and analagous 
services in commercial establishments required about 27 
per cent. Industrial cooking and institutional service 
accounted for 10 per cent. And miscellaneous house- 
hold service, such as water heating, cooking, incineration, 
and other uses, took the remaining 18 per cent of our 
send-out. 

The extension of service in rural areas continued at 
an increasing rate during the past year. Approximately 
700,000 new farm customers were added, either through 
our division of bottled-gas service, or by connection with 
high-pressure service lines. Through enlargement of 
the bottled-gas division activities the rates for this service 
have been materially reduced, so that the cost in most 
areas is only approximately 30 per cent above that for 
corresponding service from transmission lines. The 
utilization department of the Company estimates that 
nearly 50 per cent of the rural population is now served 
by your Company. With extension of service continuing 
at anticipated rates, all areas which are practicable of ac- 
cess at gas prices reasonable from the standpoint of the 
customer will be reached within the next five years. 


TANDARD RATE SCHEDULES of the Corpora- 
tion were last year adopted by three more state 
authorities, making the rate system used by the 
country entirely uniform. This rate schedule varies 
the charges for gas to any individual customer according 
to his capacity-load factor and according to the quantity 
of gas used. For a typical division of the Company 
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where the nominal, or base, rate is $1.50 per million 
B.t.u., the rates scale downward according to quantity 


consumed on low-capacity-load factors to 75 cents per 
million B.t.u.; but the decreases for increasing capacity- 


load factor are much greater. Hence, the customer, 
even one of moderate size, who affords a favorable regu- 
larity in consumption may secure his supply as low as 
60 cents per million B.t.u., and the large customer of 
similar load factor often attains a rate of 40 cents. 

The greatest benefit in stabilizing gas-supply conditions 
has come from the adoption of rates for seasonal supply, 
daily off-peak (night-hour) consumption, and _ for 
“dump” gas. In a few instances the rates for “dump” 
are as low as 20 cents per million B.t.u. Such rates are 
peculiarly attractive to industrial establishments having 
small week-end power requirements. Such customers 
take week-end gas supply under conditions which permit 
maintenance of factory-heat or factory-steam service 
with one boiler-plant operative. The change-over from 
powdered coal, used five and a half days a week, to gas 
used over the week end, is frequently possible in 30 min- 
utes with the work of two mechanics. This week-end 
service has served to stabilize send-out requirements so 
that at the present time there is substantially no day-to- 
day variation in total requirement. Certain seasonal cus- 
tomers have been provided at rates of approximately 35 
cents per million B.t.u., so that the seasonal load curve of 
the Company varies less than 10 per cent from the 
average, figured on three-day send-outs. 


more widely extended by the financing operations 
of the past year. Retirement of the last of the 
older security issues has been substantially completed. 
The financial structure of the Company now consists 
essentially of 5-per cent bonds for 50 per cent of the total 
capital, 614-per cent cumulative preferred stock for 20 
per cent of the value, and common stock covering 30 
per cent of the total investment. Approximately 50 per 
cent of the bonds are owned by customers of the Cor- 
poration who have purchased them directly from the 
Corporation treasury. The balance has been sold with 
no charge for commission to insurance companies, in- 
vestment trusts, and other institutional investors. The 
cost of bond financing to your Company has been ap- 
proximately one-third that which formerly prevailed 
when issues were sold exclusively through investment- 
bond or brokerage houses. 
All of the preferred stock of the Corporation, except 
a nominal amount in the Company treasury, has been 
sold to customers. Its popularity is evidenced by the fact 
that it is quoted currently on the market at a price mak- 
ing the yield to purchasers a trifle less than 6 per cent. 
The common stock of the Company is in three classes. 
each sharing in all rights, privileges, and responsibilities 
equally under all ordinary circumstances. However, in 
case of failure to earn a sum warranting payment of reg- 
ular dividends at the rate of $8 per share on a par value 
of $100, the publicly held shares of Class A are preferred 
as to dividends. Class B shares are owned exclusively 
by the staff and employees of the Corporation whose sal- 
aries are not greater than $10,000 per year. Shares of 
this Class B are preferred as to dividends over Class C 
shares. Class C shares are owned by the managers of the 
Corporation in proportion to their rights of participation. 
Approximately 12,000 executives of the Company, in- 
cluding general, regional, department, and division of- 
ficers, are included. No shares of the common stock of 


3 ee of your Company has been even 
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the Company of Class B or C may be offered to the 
public. Class A shares in the hands of our customers 
are, however, quoted regularly and dealt in actively on 
the more important exchanges. 

Voting rights of all classes of shares are equal at all 
times except if for three successive quarterly periods 
earnings have not warranted payment of regular divi- 
dends on Class A shares. In that event, Class A shares 
have the exclusive voting rights and thus may control 
the naming of officials and insure an appropriate change 
i management to restore your Company to a profit- 
making operating basis. 


ET PROFIT of your Company last year, as shown 
by the balance sheet separately reported, amounted 
to $14.66 per common share of stock outstanding 

after payment of all expenses, obsolescence and deprecia- 
tion reserves, bond interest, and preferred-stock divi- 
dend. In accordance with the standard rate schedule of 
the Corporation there was set aside from these net earn- 
ings the equivalent of $1.55 per share for reduction in 
the rate for gas during the coming year. This allotment 
corresponds to one-third of the excess in the earnings 
above $10 per share. Ten per cent of the remaining 
earnings equal to $1.31 per common share, were then set 
aside for the continuous employment reserve and em- 
ployees’ benefit fund. This sum is now sufficient so that 
at no time need any employee of your Company fear the 
contingencies of unemployment, illness, or accident. This 
certainty of earning power and protection against mis- 
fortune is believed by your Board of Directors greatly 
to strengthen the cooperative spirit which has prevailed 
throughout the staff of the Company and to enable the 
management to select a much more dependable and de- 
sirable type of employee for every grade of work. 

From the balance of $11.80 per share there was de- 
clared by your Board of Directors the regular common- 
stock dividend of $8 per share and an extra dividend of 
$2 per share. The balance of net earnings, amounting to 
$1.80 per share was transferred to the earned surplus 
account for the stabilization of dividend payments and 
rate schedules of the future. The charter of the Com- 
pany provides that when this earned reserve equals 30 
per cent of the par value of the common stock outstand- 
ing further allotments to this fund will not be created. 
Excesses of this sort will then be equally divisible be- 
tween the common-stockholders, the preferred-stock- 
holders, and the customers’ rate-reduction fund. It is 
estimated that within the next three years the accumu- 
lated surplus will reach this total. Then the preferred 
stock will be advanced to a $7 or $7.50 basis, and the 
common stock will pay $11 per share. 


OUR MANAGEMENT takes pride in reporting 
that during the past year seven out of seventeen 
major geographic divisions of the Corporation op- 

erated without a lost-time accident to any employee. 
Four other divisions suffered three or fewer lost-time 
accidents, and in only one geographic division were there 
more than twelve lost-time accidents during the year. 
The public liability insurance rates charged to your Com- 
pany are now the lowest granted to any type of commer- 
cial or manufacturing enterprise by any responsible in- 
surance company. Settlement of all claims to the public 
and to staff employees during the year occasioned a cost 
to the Company equivalent to 0.003 cents per million 
B.t.u., an almost negligible item in the cost of doing 
business. 
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The Use Of Butane In Meeting Peak 
Load Conditions 


E. W. EVANS 


Gas Manufacturing [ivision, 
Philfuels Company, Detroit, Micl 


HE present increasing consumption of gas, due 

to the growing use for industrial and house heat 
purposes, makes the subject of meeting peak 
loads one of the serious problems confronting 
the gas industry. 

The total volume of peak load gas is in most instances 
only a small percentage of the annual sendout. Conse 
quently, the cost of providing this additional volume is 
excessive, due to the fixed charges on the high invest 
ment required for generating equipment or transmission 
lines. 

The increase in natural gas transmission lines has 
made this fuel available to a large territory, and the in 
crease in natural gas consumption has been one of the 
outstanding developments of the past few years. The 
substitution of natural gas for manufactured gas does 
not eliminate the peak load problem but, in some re 
spects, makes it even more serious. The majority of 
engineers are agreed that the minimum load factor for 
the economic operation of natural gas transmission lines 
is 70%. Moreover, there is always present the danger 
of interruption in gas service, due to mechanical in 
juries to the pipe line. Therefore, it is quite apparent 
that provisions must be made for meeting peak loads 
and in some cases to provide standby reserves 


Importance of Mixed Gas Study 


An increasing tendency towards the distribution 
mixed gases, such as natural gas and water gas, or na- 
tural gas and coal gas, is evident. The study of mixed 
gases 1s of increasing importance not only from the 
above mentioned point of view, but in connection with 
the peak load problems. 

Butane, due to its low cost and availability, and to 
the low cost of storage, handling and utilization equip 
ment, provides a valuable means of meeting seasonal, 
as well as periodic peaks. Butane, with its high thermal 
content, lends itself readily to mixing with other gases 
to increase their thermal value. The similarity of its 
combustion characteristics to natural gas permits its 
substitution for natural gas within certain thermal value 
ranges. 

It is interesting to note that one 10 x 40 storage tank 
has a capacity of 212 therms of natural gas at 75 Ibs. 
pressure, but would hold over 24,000 therms of liquid 
butane or 115 times as many B.T.l 

As the success of any method of gas distribution is 
directly dependent upon maintaining satisfactory ap- 
pliance operation, it is imperative that a close examina- 
tion be made of peak load mixtures in order to deter- 
mine the volumetric increase possible without the neces- 
sity for appliance readjustment. Using the accepted 
mathematical formula for gas flows, and assuming limits 
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fane Storage for Natural Gas Standby at Industrial Plant 
Equivalent to 4% million feet of Natural Gas 


of variations based on experimental data and practice, 
it is possible to predict combustion properties of mix- 
tures in domestic and industrial appliances. 

The properties of liquefied petroleum gases have been 
given considerable publicity in the trade journals and are 
fairly well known to the gas industry. The following 
properties of butane are taken from reports of Philfuels 


Company and the Research Department of Phillips 


Petroleum Company. 


Properties of Butane 

Maximum Vapor Pressure lbs./sq. in. gauge at 70 
Maximum Vapor Pressure lbs./sq. in. gauge at 100°F. 
Maximum Vapor Pressure lIbs./sq. in. gauge at 105°F. 
Temperature at which gauge pressure is 0 Ibs./sq. i 
Specific Gravity of liquid (water 
Weight per gallon of liquid, Ibs 
Specific Gravity of gas (air 
Cubic feet of gas per lh. liquid 
Cubic feet of gas per gallon liquid 
Cubic feet of gas per cu. ft. liquid 
Maximum rate of flame propagation 

Cm. per sec. in 2.5 Cm. Dia. tube 
Heating value 

B.T.U. per cu. ft. of g: 

B.1 UJ. per ib. of gas....... 

B.T.U. per gallon of gas .... 102,400 

Actual experience with the use of butane for peak 
load conditions has shown its usefulness for this pur- 
pose. The Louisville Gas and Electric Company can 
produce a carbureted water gas of about 600 B.T.U. 
with an increase in plant capacity of about 30%, by 
using the Willien-Stein low gravity process with a 15 
second blow run, and a final enrichment with butane. 
This gas is then mixed with the available natural gas 

4 a 
to such an extent that not less than a 875 B.T.U. mix- 
ture results. Satisfactory service without appliance read- 
justment is thus obtained during peak load conditions. 
A complete report of the methods used and results 
secured is given in the A. G. A. Proceedings for 1929, 
pages 834 to 854. 

An experimental test was conducted at a middle west- 
ern coal gas plant in May, 1929, on the enrichment of 
lower heating value coal gas made by increased steam- 
ing of vertical retors. It was found possible to increase 
the plant capacity about 11% by increasing the steam- 
ing pressure from 30 Ibs. to 55 Ibs. A reduction in ther- 
mal value from 560 B.T.U. to 530 B.T.U. was noted. 
The enrichment to 560 B.T.U. with butane resulted in 
a gas of specific gravity of 0.448 as compared to the 
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normal 0.432 specific gravity. Appliance operation on 
the higher gravity mixture was quite satisfactory. 
The use of butane as standby or reserve fuel for in 


dustries using natural gas has demonstrated anothe 
usefulness in augmenting and supplementing the gas 
supply. The accompanying photograph shows the bu 
tane storage of one of the industrial plants served with 
natural gas using butane as reserve fuel. Dilution with 
air reduces the thermal content to the desired utilization 
value, and the similarity of combustion characteristics 
of butane and natural gas permits the use of the same 
burner equipment for both fuels. 

Before discussing the various mixtures of butane and 
other gases for peak load conditions, a breif considera 
tion should be given to the combustion problems to 
encountered in mixing gases with different physical and 
chemical properties. From the consumers viewpoint the 
following points must be kept in mind: 


(1) There must be no noticeable decrease in heat 
ing time. 

(2) There must be no tendency for the flames to 
lift from the burner. 

(3) Combustion must not be noisy with tendency 
to flash back. 

(4) There must be no formation of CO with the 
accompanying aldehyde odor and blacking of 
of utensils. 


All of the above cautions must be observed in the 
manipulation of the four inherent factors having a dire 
bearing on the satisfactory performance of gas ap] 





ances. These factors are, 
1. Specific gravity of the gas. 
2. Heating value of the gas. 


3. Chemical composition of the gas, and 
4. Gas pressure at the appliance. 


In the following discussion the fourth factor is as 
sumed to be constant as it is beyond the immediate con 
trol of the operator. Likewise such appliance character 
istics as orifice and port sizes are assumed to be con- 
stant, as appliance readjustments during peak load con 
ditions are impractical. 

Effect of Specific Gravity Changes 
A change in specific gravity results in a change in 


volume delivered by a burner orifice according to the 
equation. 


/h 
QO \K where 
vd 
Q = volume delivered per unit of time 
\ orifice area 
“K orifice constant 
h orifice pressur« 
d specific gravity 


As A, K, and h are considered constant, the relative 
volumes of two gases with specific gravities d, and ds 
may be expressed 


ss) ia 
Q. AK vd, Vv d V db 
Q; ner”: hc l v dy 
V dy V a 
d, 
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The specific gravity also plays an important part in 
determining the air gas ratio of the burner mixture. At 
constant pressures and orifice conditions, a change in 
specific gravity causes compensating changes in the ve- 
locity ot the gas stream, and weight of gas delivered per 
unit of time, such that the product of the two (:momen- 
tum) is a constant. The entrained (primary) air is a di- 
rect function of the momentum of the gas stream, and is, 
therefore, constant for given orifice pressure and condi- 
tions, regardless of the specific gravity of the gas. The 
gas volume delivered decreases with increased specific 
gravtiy as shown by the orifice equation, and the mixing 
of a constant volume of entrained air with a decreasing 
volume of gas results in an increasing air-gas ratio with- 
in the burner, and the mixture is characterized as lean. 
The opposite tendency (towards rich mixtures) is noted 
with decreased specific gravity. 


Effects of Heating Value Changes 


Mixtures of various gases and air in the proper pro- 
portion for complete combustion have approximately 
the same thermal content, regardless of the thermal 
value of the gas itself. Certain low heating value gases 
such as producer gas and blast furnace gases are excep- 
tions to this rule. The following table prepared from 
data presented in “Fuels and Their Combustion” by 
Haslam and Russell illustrates this relationship. 

Cu. Ft. Air 
Required 
for Complete 


B.T.U. 


Content of 


B.T.U. Combustion One Cu. Ft. 
Gas per ot One of Air- 

Cu. Ft Cu. Ft.of Gas Gas Mixture 
4 oal NA a a ree 634 5 50 97.5 
Coke Oven Gas 536 4.65 Y48 
Coke Oven Gas 600 5.28 95.5 
Blue Water Gas.. 310 2.28 94.5 
Carbureted Water Gas 578 4.85 YS. 
Oil Gas ; 516 4.25 98.2 
Natural Gas 1047 10.04 95.0 
Butane .... 3200 30.8 100.0 


It can be stated that a fairly constant volume of air 
(primary plus secondary) is required for the complete 
combustion of any mixture of gases distributed for com- 
mercial uses giving a constant appliance thermal input. 

An increase in heating value, specific gravity and 
burner pressure being maintained constant, results in 
the same volumetric delivery of gas by an orifice, and 
the same air-gas ratio within the burner, but an in- 
creased burner thermal input accompanied by an in- 
creased thermal output per burner port. This results in 
an increased volume of air required for complete com- 
bustion, and as the inspirated air remains constant more 
secondary air is required. Beyond a certain point yellow 
tips, soft flames, and CO formation results, as insufh- 
cient secondary air is available for complete combustion. 


Effects of Variations in the Chemical Composition 
of the Gases 


The most important variable due to change in chemical! 
composition affecting appliance operation is the rate of 
flame propagation, or ignition velocity. Experimental 
data shows that the average mixture velocity through 
burner ports may exceed by a considerable margin the 
rate of flame propagation of a gas as determined in a 1” 
diameter tube. Table No. 1 illustrates this tendency. 


Table No. 1 


Drill Size Area in Max. Velocity Through Port 
of Port Sq. In Without Lifting of Flame 
550 B.T.U. Butane-Air Gas 
No. 44 0.0058 60 inches per second 
No. 36 0.0089 53 inches per second 
No. 32 0.0106 51 inches per second 
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The maximum rate of flame propagation of butane 
air mixture in a 1” diameter tube is 33 inches per sec- 
ond. The increased port wall friction of the smaller 
ports reduces the velocity of the outer ring of the air- 
gas mixture to less than the maximum rate of flame 
propagation, whereas the average mixture velocity 
through the port may be considerably greater. It is 
necessary to maintain the rate of flame propagation high 
enough to avoid lifting of flames from the burner ports, 
or to enlarge the ports sufficient to reduce the port 
velocity of the air-gas mixture. The second method is 
used for burners with the butane-air system for gas 
manufacture, and the first named method is necessary 
under peak load conditions. No trouble should be ex- 
perienced from variations in chemical composition as 
long as it is possible to secure the required burner ther 
mal input without lifting of flames. 





Figure 1 


It is possible to manipulate the heating value and 
specific gravity of the distributed gas so as to compen- 
sate for their individual effects. To maintain customer 
satisfaction, it is necessary to hold the appliance thermal 
input within certain limits. With standard burners, hav- 
ing ample distance between burner ports and grate to 
avoid flame impingement, the heating up time is a direct 
function of the thermal input. The conditions that must 
be met for peak load periods are two: 

(1). The appliance thermal input must not be de- 
creased to such an extent that the heating up time is 
noticeably decreased. 

(2). The chemical composition must not be varied 
to such an extent that flames blow from the burner 
ports under the required thermal input conditions, 

It will be noted in the above that lowering of the 
thermal input and decreasing of the rate of flame pro- 
pagation are the limiting factors. The use of butane 
mixtures always results in the latter conditions, and 
usually results in the former as the decreased gas flow 
due to increased specific gravity results in a decreased 
thermal input unless the heating value is considerably) 
increased. In the following discussion the higher limits 
will sometimes be given, although economic considera- 
tions are against the distribution of a gas with high 
enough thermal content to more than balance the effect 
of increased specific gravity. 

From experimental data on allowable heating value 
variation with constant specific gravity, it may be stated 
that a plus or minus 10% variation in thermal input 
from the normal input is allowable for heating opera- 
tions, except those involving furnace atmospheres in in- 
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dustrial processes, in which a maximum variation in 
thermal input of about 5% is permissible. However, the 
industrial gas burning equipment is capable of individual 
adjustment, so that a 10% variation may be considered 
allowable during peak load periods. 

The following gases may be considered as available 
for mixing with butane: 


Table No. 2 

Heating Value Specific 

Gas B.T.U./Cu. Ft. Gravity 
ee Oe ae eet ee 570 0.43 
Blue Water Gas ......... — 300 0.56 
Carbureted Water Gas........ 530 0.63 
ON a 1100 0.65 
Pramer SsG6. cic devi sakes 150 0.89 
Oe Siva betas walk otes vet whe Ke 0 1.00 
ee ree brane 0 1.08 


Figure No. 1 illustrates the specific. gravity results 
obtained by mixing butane with various gases. It will 
be noted in all cases that the addition of butane results 
in increased specific gravity. 

Figure No. 2 correlates thermal values of the mixture 
with percentages of butane present in the various mix- 
tures. The rapid increase in thermal value with in- 
creased butane content is quite apparent. 


Figure 2 








Figure No. 3 combines the specific gravity and ther- 
mal value increase effects on thermal input into ap- 
pliances. Normal input is based upon an orifice size 
capable of passing 10 cu. ft. of 570 B.T.U. coal gas of 
0.43 specific gravity per hour. The thermal input is the 
product of the thermal value of the mixture and the 
quantity passed per hour as determined by the formula, 


f dy 


Q; = Q: — in which 


Vv 2 
(©. = the volume of butane mixture delivered per hour 
Q: = the volume of base gas delivered per hour 
(570 B.T.U. coal gas) 
d; = the specific gravity of the base gas (0.43) 


the specific gravity of the butane mixture 


Figure No. 4 presents the thermal inputs of various 
butane mixtures referred to a 1100 B.T.U. natural gas 
of 0.65 specific gravity. 

The use of Figures No. 3 and No. 4 consists of plac- 
ing limits on the percentage of butane that may be mixed 
with the gases in question without exceeding the 10% 
thermal input variation. The change in rate of flame 
propagation in some cases may be the determining factor 
rather than the thermal input variation. The substitu- 
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tion of butane-air for coal gas, for example, would not 
be possible without appliance readjustment, although 
equivalent thermal inputs could be easily secured. 
Coal Gas and Butane Mixtures 

Butane may be used for meeting peak load conditions 
in coal gas plants by the addition of butane-air or bu- 
tane-flue gases to the coal gas. The use of butane-air in 
some cases may be inadvisable, as former water gas 
usage may have formed deposits on meters and gover- 
nor diaphragms, which harden in the presence of oxygen. 
The use of flue gases presents certain difficulties among 
which are decreasing of rate of flame propagation as 
compared to butane-air systems, due to the presence of 
inerts, and the need for purifying of flue gases. The 
following table represents the possible butane-air com- 
binations with coal gas within the 10% downward varia- 
tion in thermal input. 


Table No. 3 
Mixtures of Coal Gas and Butane-Air 
Percent Max Percent 
Butane in B.T.U. of Percent of B.T.U. Volumetric 
Butane-Air Butane-Air Butane-Air of {ncrease 
Mixture Mixture in Mixture Mixture Possible 
17.8 570 13.0 570 14.9 
18.1 580 13.8 572 16.0 
18.75 600 14.5 575 17.0 
21.0 673 16.9 587 20.3 


The use of the above table is in determining the 
maximum amount of butane-air that may be added to 
coal gas (570 B.T.U.) without exceeding a 10% ther- 
mal input. For example 13% of 570 B.T.U. butane-air 
may be mixed with 87% coal gas, giving a 570 B.T.U. 
distributed mixture, with an appliance thermal input 
within 10% of normal. The volumetric increase is based 
on the coal gas in the mixture 





Figure 3 


Increased steaming of vertical retorts offers a method 
of utilizing butane for securing volumetric increases. 
A lower thermal value gas is secured which, on mixing 
with butane, can be distributed at the desired B.T.U. 
value. 

Natural Gas and Butane 

The mixtures of natural gas and butane, or the direct 
substitution of butane-air for natural gas in case of 
failure of supply offers an ideal standby or reserve 
system for industrial plants supplied with natural gas. 
Burning characteristics of the gases are identical, and 
thermal inputs can be closely controlled. 

Figure No. 4 represents thermal input results and as 
shown here natural gas and 1800 B.T.U. butane-air may 
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be mixed in any proportion without appliance difficulties. 
The distribution of mixtures giving thermal inputs 
greater than normal is not economic, and for high ther- 
mal value gases such as natural gas an increase in ther- 
mal input above 5% might lead to insufficient secondary 
air conditions. The direct addition of butane to natural 
gas results in a rapid thermal value increase and the 
maximum percent of butane that could be added would 
give a volumetric increase of not more than 10%. 





Figure 4 


Mixing of butane-air with natural gas offers the most 
attractive method of securing volumetric increases. No 
change in thermal value of the sendout gas is experi- 
enced in mixing 1100 B.T.U. natural gas and 11000 
B.T.U. butane-air, although a fairly rapid falling off in 
thermal input is secured, due to increased specific gravi- 
ty. As taken from curve No. 3 of Figure No. 4, the 10% 
below normal thermal input is reached with a mixture 
containing 8% butane or 23.2% butane-air 





3200 
(23.2 = 8 KX —— 
1100 , 
making a volumetric increase of 
23.2 
—— = 30.2% 
100 —— 23.2 


of the natural gas available 

Every M increase in sendout due to the addition of 
1100 B.T.U. butane-air requires 344 cu. ft. or 10.72 
gallons of butane. 

For volumetric increases “reater than 30%, a higher 
thermal value butane-air mixture is required. A 1300 
5.T.U. butane-air mixture makes possible a volumetric 
increase of 55.5% of the natural gas available, and re- 
quires 12.7 gallons of butane per M increase in sendout. 

Butane-air mixtures with thermal values between 
1500 and 1800 B.T.U. may be substituted directly for 
natural gas, although best results have been secured 
in practice by the use of a 1700 B.T.U. mixture. 

Mixtures of butane, natural gas, coal gas and water 
gas offer many possibilities, but are capable of too many 
component variations to attempt to cover them in this 
discussion. 

Conclusion 


Many butane combinations are possible for peak load 
conditions including mixing with water gas, with blue 
water gas and natural gas, with cracked natural gas, 
and mixing of cracked butane with any of the commer- 
cial gases. 

(Continued on page 78) 
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HE various steps in designing a gas burner can 
be made, systematic an i comparative ly simple. 
The principal formulas which are used should, 
however, be applied with caution, because of 
the varied character of gas-burning appliance ; 
and a real understanding of the principles involved is an 
essential to attainment of correct design. 

There is no burner of any given design which is best 
for all services. A burner to be good must be designed 
with reference to the appliance in which it is to be used, 
and no burner can be tested and judged to be superior 
or even satisfactory except as an integral part of the 
whole appliance. The Bureau f Standards has never 
recommended or approved a “standard” burner for gen- 
eral use or even for all serra ices Of any one type, be- 
cause such a standard is not considered desirable. Rep- 
resentations to the effect that a particular 
ommended by the Bureau of Standards o1 
in accordance with the Bureau's specifications are, there- 
for, misleading. 

Figure 1 shows a sketch of a commonly used range 
burner, the different parts of the burner indicated ac- 
cording to the nomenclature commonly used. The real 
functioning of such a burner is simple; but as it is often 
misunderstood, a full presentation of underlying phe- 
nomena and their interrelation is justified. 


burner-is rec- 
| 


ias been built 


The Flame Phenomena 


As the gas leaves the orifice it possesses a considerable 
amount of “kinetic energy” or energy of forward move- 
ment. This energy is in part transferred to the air in 
the mixer head and throat, imparting a forward move- 
ment to it also. Air flows into the mixer 
that which has thus moved into the “burner head.” 

When the mixture of gas and air flowing through the 
ports 1s ignited the chemical combination of the oxygen 
of the primary air with the constituents of the fuel gas 
takes place in a thin greenish-blue conically shaped zone 
called the inner or primary “cone” or the “zone of pri- 
mary combustion” 


head to replace 


A summary based on a letter prepared 
to be issued as Letter Circular 299 


vr ai vering wmquiries 


It is often supposed that the entire 
space bounded by the visible “cone” is a region of vigor- 


ous chemical reaction, but such is not the case. When 
not obscured by fluttering or other conditions that inter- 
fere with observation, the zone of primary combustion 
is found to be paper-thin, and the reactior between gas 
and primary air is begun and substantially completed 
while they are flowing through the minute distance rep- 
resented by the thickness of the zone. The stationary 
position, with reference to the burner, of the zone in 
the moving gas stream is the result of an equilibrium or 
balance between the flow of the primary mixture and the 
tendency of the flame front to move into the unburned 
mixture. 


Factors Influencing Size of Cone 


The position of the primary combustion zone is main- 
tained by the conduction of heat from the gases which 
have already reacted into the stream of those which have 
not reacted, raising them to a somewhat indefinite ‘‘igni- 
tion temperature.” When this temperature is reached 
the heat of reaction in a portion of the mixture suddenly 
raises the temperature of that portion, without waiting 
for conduction, and causes the completion of the re- 
action almost instantaneously. The conical shape of the 
combustion zone results from the fact that, as the gas 
stream leaves the port, heat first begins to be rapidly 
conducted and the zone of reaction begins to travel in- 
ward from the boundary of the stream to the center, 
which it reaches only after the stream has moved some 
distance from the port. If a change of composition or 
temperature of the gas mixture increases the rate at 
which the flame front will move into it, the stream will 
not move so far before the center is reached, and the 
cone is shortened. Hence the size of the cone is said to 
depend upon the “ignition velocity” of the primary mix- 
ture. It also depends upon the velocity of the mixture 
as it leaves the port. 

If the primary air is just sufficient to supply one atom 
oxygen for each atom of carbon in the hydrocarbons, 
the hydrocarbons are practically completely converted 
into hydrogen and carbon monoxide in the primary zone. 
lf less oxygen is present it forms as much carbon mon- 
oxide as possible and the remaining hydrocarbon usually 
decomposes to some extent into hydrogen and carbon. 
The carbon appears as finely divided glowing particles 
which impart the luminous yellow color to the flame. 
Because of its great chemical stability and low carbon 
content, methane alone of the hydrocarbons does not 
usually become sufficiently heated to yield carbon and 
vellow flame in this way. This decomposition of the 
hvdrocarbon to form hydrogen and carbon is extremely 
slow in comparison with the primary reaction with oxy- 
gen, and therefore, continues while the gas travels a 
considerable distance beyond the primary zone. 
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If an amount of air more than sufficient to convert the 
carbon of the hydrocarbons to carbon monoxide enters 
the primary zone, the excess reacts with a portion of 
the carbon monoxide and hydrogen, originally present 
x formed from the hydrocarbons, 
dioxide and water. The relative amounts of carbon 
monoxide and hydrogen burned under these conditions 


) produce carpon 


depend upon the original concentrations and the tem 
perature in the manner represented by the “water-gas 
equilibrium”, which will be familiar t 


students of phy 
sical chemistry. 


Secondary Reactions 


The remaining reactions of importance, those in which 
carbon monoxide, hydrogen and any residual hydro- 
carbon are finally oxidized by secondary air, also take 
place in a very thin zone which is sometimes called the 
“outer cone” or “mantle” of the flame. In this second- 
ary zone, oxygen and the combustible gases are exactly 
equivalent and combine without leaving any surplus 
of either. Inside the zone there is a fairly high con 
centration of carbon monoxide and hydrogen, but no un- 
combined oxygen. At a very short distance, but outside 
the zone, there is much free oxygen but no combustible 
material, unless the temperature is too low to permit 
vigorous reaction, in which case, the zone of secondary 
combustion will be invisible or nearly so. 

A steady, clearly defined secondary zone that forms 
a closed surface is, therefore, the visual indication that 
secondary air reaches the region of the flame in suff- 
cent quantity to oxidize the combustibles completely 
while they are still hot enough to burn. 

When inert gas, from products of combustion or 
otherwise, mingles with the secondary air or when the 
supply of air is insufficient, the zone of secondary com- 
bustion moves outward and may waver and become 
“ragged” in appearance. Under such conditions carbon 
monoxide is likely to escape, especially if the gases come 
into contact with a relatively cool object before reaching 
the secondary zone. Contrary to common supposition, 
the appearance of the primary cones is of no value in 
determining whether combustion is complete unless 
judged by an experienced adjuster already familiar with 
the requirement for primary air of the particular gas 
used, when burned in an appliance of the design under 
observation. It is the appearance of the secondary zone 
which is of genera! importance in determining whether 
combustion is complete. 

The behavior of the carbon in a luminous flame is 
interesting, though not very important, because such 
flames are avoided in good practice. Carbon reacts at 
flame temperature with both water vapor and carbon 
dioxide, hydrogen and carbon monoxide being formed 
in the first case, carbon monoxide only in the second 
case. The carbon formed in or shortly beyond the pri- 
mary zone thus tends to react with the products of com- 
bustion which diffuse inward from the secondary zone 
and may entirely disappear before the secondary zone 
is reached. The solid particles of carbon are relatively 
slow to react as compared with the gaseous molecules, 
however, and may not only fail to be completely oxidized 
inside the secondary zone, but may pass entirely through 
it and the surrounding region of high temperature, and 
cool too much to burn completely. In this case we have 
a smoky flame. Carbon once formed in the flame re- 
quires much more favorable conditions for its complete 
oxidation than does any of the other combustible sub- 
stances, hence any appearance of a yellow color in a 
Bunsen flame is to be avoided. 
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When the composition of a gas supply is known trom 
analysis, the amount of “air” required for complete com- 
bustion” may be easily computed by the use of simple 
chemical equations, The compositions of different gas 
supplies and even of the same gas supply at different 
times vary so much, and actual analyses are so infre- 
quently published, that this method of determining the 
air required is seldom available to the appliance designer. 
It may be assumed with sufficient accuracy for most pur- 
poses connected with design that nine cubic feet of air 
will be required per thousand Btu liberated and that the 
products of combustion will have a volume of ten cubic 
feet (including water vapor) per thousand Btu, volumes 
of gas being referred to 60° F. and 30 inches of mercury. 
lf, for example, a burner is to inject 50 per cent of the 
air required as primary air and the appliance is to take 
100 per cent excess secondary air, it should be designed 
to take 4.5 cubic feet per hour of primary and 13.5 cubic 
feet of secondary air per 1000 Btu of its hourly “rating”’. 


The Requirements of a Satisfactory Burner 


The following major requirements must be met in 
order that a burner shall be satisfactory : 

1. Combustion must be complete. Neither carbon nor 
carbon monoxide must escape from the flame. 

2. The flame must not lift or be blown from the 
ports. 

3. The flame must not “backfire” (or “flashback” ). 

4. The heat must be applied as efficiently as is con- 
sistent with good practice in other respects. 

5. The flame must travel readily from port to port 
when the gas is lighted. 

6. The distribution of heat with respect to its applica- 
tion must be satisfactory. Attention to this requirement 
is of importance in some appliances but not in others. 

7. Unusually difficult or expensive construction must 
not be involved unless it results in compensating ad- 
vantages. 

Not only must these requirements be met under a 
single condition of service, but large variations both 
in the conditions of gas supply and the service de- 
manded must be provided for by the designer in most 
cases. With simple changes that can be made by the 
gas fitter, an appliance that is widely distributed must 
work at normal pressures of three inches or ten inches 
1f water and with gases having a considerable range 
composition and properties. After being set up and 
adjusted it must not be unusable with pressure variations 
as great as 1.5 times the minimum pressure. Rather 
wide changes in specific gravity, “ignition velocity”, 
volume of air required for complete combustion and 
ther properties may be combined with these changes of 
pressure. A factor of safety must be provided for inex- 
act workmanship during manufacture and for a certain 
amount of change in use, including the effect of accu- 
mulated dirt and unfavorable conditions of “draft.” A 
“top burner” must give good service at full rating when 
heating laundry water or at ten or twenty per cent of 
full rating when keeping food warm; and some other 
appliances are expected to give only less varied service. 


Compromises Involved in Burner Design 


These requirements are simple to meet individually; 
complying with them as a group is not so simple because 
changes that are favorable with respect to one require- 
ment are in many cases unfavorable with respect to an- 
other. This makes it necessary to exercise good judg- 
ment in determining how far to go in sacrificing one 
characteristic for the sake of improving another. Some 
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of the more important of these necessary compromises 
will be indicated. 

Not all of the secondary air which passes through a 
burner box reaches the flame at a time when reaction is 
possible; hence one must always have an excess of sec- 
ondary air and this excess must be made large enough to 
insure that combustion will be complete under unfavor- 
able conditions that arise in service or result from imper- 
fect workmanship. On the other hand an excess of air 
carries away heat; therefore, in order to obtain high eff- 
ciency it should be kept at a minimum. The spacing of 
the burner with respect to the object heated, especially 
the top burner of a range, often involves the same con- 
flict between efficiency and completeness of combustion. 
Since primary air always enters the flame under condi- 
tions which give it the best possible opportunity to react, 
an increase in the amount of primary air makes possible 
a more than equal reduction in secondary air and an 
improvement in efficiency without sacrificing complete- 
ness of combustion. But an increase in primary air ren- 
ders the flame less stable and more likely to blow off or 
backfire. The tendency to blow off can be counteracted 
by making the ports larger or decreasing the velocity, 
through them, of the primary mixture; the tendency to 
backfire can be counteracted by making the ports smaller 
or increasing the velocity of the mixture. 


Primary Air and Flame Stability 


The relationship of primary air to the stability of the 
flame is so important that it should be fully discussed. 
If we start with a flame in which there is no primary air 
there is obviously no possibility of backfiring and the 
mixture must issue at a very high velocity to cause the 
flame to “lift” (blow trom the port). The flame is also 
difficult to extinguish by a cross current of wind. 

If the proportion of primary air in the mixture is grad- 
ually increased, the rate of gas supply at which lifting 
occurs will decrease at each step, and the rate of gas 
supply at which backfiring occurs will increase at each 
step. Hence, the available range of rates of heat 
supply will diminish until a condition is reached such 
that the flame will burn at only one rate of gas 
supply, and either lifting or backfiring will result from 
the slightest variation. If still more air is introduced 
it is impossible ‘to light the burner at all. If a 
port of smaller diameter is drilled, the rate of gas 
supply at which a given mixture of gas and air will cause 
lifting is reduced somewhat, but the rate at which back- 
firing occurs is reduced much more. Hence a higher 
percentage of primary air may be employed, but the 
amount of heat that can be delivered by a single port is 
diminished. The height of the flame is also reduced and 
much more heat is transmitted to the burner, which is 
usually undesirable. 

In order to increase the amount of primary air, for 
the purpose of increasing efficiency and insuring com- 
plete combustion, it is therefore necessary, in general, to 
make the ports smaller and enough more 
numerous to increase considerably their 
total area; but improvement in this direc- 
tion is accompanied by increased cost and 
difficulties in manutacturing. ‘To carry 
this development to its conclusion and in 
troduce all the air required as primary 
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air may require that the burner head approximate a 
porous plate with its so-called “surface combustion.’ 
It is difficult to inject enough primary air into such 
a burner at ordinary service pressures, and the heat- 
ing of the burner creates an additional problem. 

The result of the most satisfactory compromises be- 
tween the amount of primary air entrained and the other 
factors mentioned depends upon the purpose for which 
the burner is to be used. Range burners which must 
give service at widely varied rates seem to be most satis- 
factory when designed and adjusted to take about 50 to 
60 per cent of the air required as primary air. Efh- 
ciency and completeness of combustion are more impor- 
tant and a variable output of heat less important in the 
case of a radiant heater, hence higher percentages of 
primary air are employed, usually 60 to 85 per cent of 
that required for combustion. The demand from a 
water heater burner does not vary gréatly, efficiency is 
important, and the size and form of the burner are not 
closely limited. For these reasons it would be best to 
design the burner of a water heater for high primary 
air; but the inferior care given to such a burner, the fact 
that it is not under frequent observation and is often 
lighted and extinguished automatically result in the need 
for greater safety from the danger of an unstable flame. 
The consideration of safety has usually prevailed, and 
the average water heater burner probably takes less pri- 
mary air than the average range burner. In such a case 
as that of the burner for an unvented “gas-steam radia- 
tor”, in which efficient transfer of heat is not very im- 


‘portant and an abundance of secondary air is always 


present, the amount of primary air makes little difference 
provided it is sufficient to prevent a luminous flame and 
the liberation of carbon. 


Efficiency and Burner Design 


The effect of destgning an appliance to take high pri- 
mary air must not be confused with the effect of adjust- 
ing an appliance to take high primary air; the effects on 
efficiency are usually exactly opposite. Designing an 
appliance to take more primary air increases efficiency 
because it permits the closer confinement of the flame 
and a reduction in the total amount of air which carries 
away heat uselessly; it is effective in thus increasing effi- 
ciency only when accompanied by other changes in con- 
struction which it makes possbile. Adjusting a completed 
appliance to take more primary air does not materially 
change the secondary air or the application of the flame, 
and usually reduces efficiency. In the interest of effi- 
ciency an appliance should therefore be designed to take 
as much primary air as possible without danger from un- 
stable flames, and when placed in service it should be 
adjusted to take as little primary air as possible without 
creating a hazard or a nuisance because of incomplete 
combustion. This should not be interpreted as a general 
recommendation that appliances be adjusted to have very 
low primary air, since the beginning of incomplete com- 
bustion is hard to judge and the small gain 
in efficiency does not warrant incurring 
the risk of it. The adjuster should, have 
in mind the effect on efficiency of changing 
primary air, and the conditions which 
limit desirable changes in both directions. 

(Continued in June Issue) 
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Industrial 
Furnaces 


For Gas 


IV-Heat Treating 
Pot Furnaces 


LAWRENCE E. BIEMILLER 


Supervisor Fuel Sales, Consolidated Gas Electric 
Light and Power Company 


NE of the most important uses of Industrial 

Gas is in connection with the heat treatment 

of metals, particularly steel. The develop- 

ment of the modern automobile and the Jat- 

est machinery has been possible largely as a 

result of the physical characteristics given the metal 

of which it is made by subjecting it to heat treatment. 

Before discussing this subject it is necessary to define 

some of the terms applied to the heat treatment of 

metals, particularly steel. Some of the more import- 
ant of such terms are as follows: 

Heat Treatment—An operation or combination of op- 

erations, involving the heating and cooling of a metal 





Cylindrical Cyanide Furnacs 








Rectangular Cyanide Furnace with Deep Pot 


or alloy in the solid state. This is for the purpose of 
obtaining certain desirable properties. 

Quenching—-Rapid cooling by immersion in liquids, 
gases or solids. 

Annealing—Heating and cooling operation of a ma- 
terial in solid state. 

Full Annealing—Uniform heating above the upper 
critical temperature range, holding above that range for 
a proper period of time, followed by slow cooling. This 
is for the purpose of reducing hardness and relieving 
strains. 

Normalizing—Heating iron base alloys above the 
critical temperature range, followed by cooling to below 
that range in still air at ordinary temperatures. 

Tempering (also termed Drawing )—Reheating after 
hardening to some temperature below critical tempera- 
ture range fcllowed by any desired rate of cooling. 
Purpose to remove brittleness, and moderate hardness. 

Hardening—A uniform heating to the proper harden- 
ing temperature and rapidly cooling in oil or water. 
Purpose to make tougher. 

Lead Hardening—The operation of heating a piece 
of steel in a heated lead bath for hardening. 

Carburizing—The operation of causing the absorp- 
sion of carbon by steel when heated below its melting 
point in contact with carbonaceous material. 

Case Hardening—Carburizing steel to a predetermined 
depth of case, and subjecting it to a subsequent heat 
treatment. 

Cyanide Hardening—Carburizing steel in a molten 
bath of cyanide to a predetermined depth of case and 
subjecting it to a subsequent heat treatment. 

Case—The outer portion of a carburized part that has 
absorbed carbon from carbonaceous material. 

Core—The inner portion of a carburized part, that 
has not absorbed carbon from the carbonaceous ma- 
terial. 

Critical Temperature—The temperature at which a 
steel has certain of its physical properties suddenly 
greatly altered 

The correct heat treatment of a steel is dependent 
upon the following: 
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and this aids in securing heat 
transfer which is relatively 
difficult due to the low con- 
ductivity of cyanide salts. 
The salt used in these baths 
is a mixture of sodium cya- 
nide, sodium carbonate, and 
sodium chloride, in varying 
proportions. Its melting point 
varies from 1040° to 1160 
F., and it is usually held at a 
temperature of around 1600 
for carburizing. The depth 
of case is dependent upon the 
steel, and the length of time 
in bath. For a typical steel, 
the depth of case varies from 
02 inches with one hour's 
heating to .04 with three or 
four hours heating. Most 
cyaniding is done with less 
than one hour’s heating. 
Since the fumes from cya- 
nide furnaces are very poi- 
sonous, it is absolutely essen- 
tial that they be equipped 
with hoods which are well 
vented. Cyanide furnaces 
are equipped with burners 
using either high pressure gas 
or air and gas under pres- 
sure. A pot 10 inches in 
diameter and 16 inches deep 
will have burners of about 
200,000 B.t.u. capacity. Due 
to the resultant fairly high 
combustion chamber temper- 
atures, it desirable that 
such furnaces be well insulat- 
ed. Well constructed fur- 
naces will have from 2% to 


4% inches of Sil-O-Cel insu- 
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Temperatures for heat treating different 
Knowledge of the composition of the steel, upon 
which is dependent the critical point, and the con 
sequent proper temperature for a given heat treat- 
ment. 

The proper surroundings—that furnace atmo- 
sphere, or material in which immersed. 
The proper temperature. For steels of difierent 
carbon contents, these temperatures are shown on 
the accompanying curves. 

4. Even heat distribution. 

In addition, the heating appliance should be one which 
is efficient thermally, and one which results in good 
working conditions for the heat treater. Because of 
these requirements, gas is particularly well adapted for 
heat treating operations, and there are many different 
types of gas furnaces for this purpose 
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Cyanide Furnace 


A cyanide furnace consists essentially of a steel pot 
of any shape, though usual ones are either cylindrical 


or rectangular, in which a cyanide salt is melted. This 
pot is incased in a combustion chamber in which the 
gas is burnt. The gas is preferably burnt in a relatively 
large number of burners so as to secure even heat dis- 
tribution with minimum strain on the pot. These burn- 
ers are located quite close to the top of the furnace, 


lation, in back of special re- 
fractory linings of about the 
same thickness. 

Cyaniding is particularly well adapted to the harden- 
ing Of small bolts, nuts, and screws. It is also ideal for 
engravers dies and plates, for which very uniform 
heating necessary. Some cyanided parts require oil 
quenching but most of such material is best quenched 
in cold water. Average furnace size is one with a pot 
about 10 inches in diameter and 16 inches deep, though 
rectangular pot furnaces are made up to 24 inches wide, 
and 24 inches deep. The same furnaces can be used 
with other salt baths, particularly sodium, potassium, 
calcium, and barium chlorides which are used for 
about the same temperature range. Nitrate salts of po- 


tassium and sodium are used for tempering between 
400° and 1100° F 


Steels 


is 


Lead Hardening Furnace 


The same type of pot furnace is used for hardening in 
a bath of lead but it is not necessary that it be equipped 
with a hood. It would have about the same gas burner 
capacity as a cyanide furnace of equal size, and would 
have similar refractory lining, and insulation. Lead 
has a total working temperature range from 650° to 
1700° F., but is usually used between 1400 and 1700. 
Because of its high heat conductivity, it is adaptable to 
rapid heating, high output, uniform bath temperature 
and high thermal efficiency. It, however, oxidizes very 
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readily, and must have its surface covered with a coat- capacity of a lead or cyanide of the same size. For 
ing of charcoal or special salt. The average furnace the same reason it does not have special insulation, but 
size is about the same as that of a round cyanide fur usually a rammed lining which has some insulating 


nace, 


Cross Section Typical Oil Tempering Furnace 
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Lead Hardening Furnac: | 











A large variety of work can be done in a lead bath 
It is particularly good for selective hardening where 
only the ends of a piece are to be hardened. The piecx 
being hardened should be allowed to remain in the lead 
only long enough for the piece to become heated through 
to the center. 




















Oil Tempering Furnaces 
Much material which has been hardened, particularly 
high speed steel, must be tempered after quenching io 





; value in addition to its value as a refrac- 
tory. Usually there will be only one or two 
burners, utilizing high pressure gas or air and 
gas. Oijl tempering furnaces are made both 








472 2 . 
wad circular and rectangular, the former averag- 
‘warren + <P EF ing about 15 inches diameter and 12 inches 
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deep, and the latter about 18 by 24 by 18 
inches. 


Temperature Control on Pot Furnaces 


All the pot furnaces previously discussed, 
whether for carburizing, for hardening, or for 
tempering, function more satisfactorily when 
equipped with efficient automatic temperature 
control. It is very desirable that a propor- 
tional mixing type of combustion system be 
used. In order to obtain long pot life it is 
essential that the gas burners be of such a 
number and so located, a to give a very even 
Cross-Section or TyPic a heat distribution with lowest possible temper- 

Leno Haroenine Por atures on the outside of the pots. Most of 














such pots are of sizes such that it is easy to 
relieve its brittleness. This is done at temperatures demonstrate the increased efficiency of gas over liquid 
from 250° to 600° F., in oil, or at temperatures from and solid fuels. Results comparable with those ot the 
(00° to 1100° F., in nitrate salts, as previously men- ™0St efficient electrically heated pots are obtained from 
tioned. ; gas fired pot which are well insulated, have even heat 

Due to the lower temperature of operation, an oil distribution, and are equipped with efficient temperature 
tempering furnace will have only about % the burner control equipment. 
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Housecooling 
Investigation 
Makes Progress 


EUGENE D, MILENER 


Industrial Research Representative, 
American Gas Association 


OLLOWING over two years’ preliminary 
research and development work in the ap 
plication of gas cooling and summer air condi 
tioning, the work has advanced to the point 
where three practical installations will be made 
and operated under practical test conditions 
through the coming season This announce 
ment, which was made by Mr. F. J. Rutledge 
Chairman of the Committee on Industrial Gas Research 
of the American Gas Association, indicates that the most 
important milestone in recent years in the development of 
gas utilization has been reached. 

The three houses will be located in different sections 
of the country so as to get a good cross section of the 
air conditions. One will be on the Atlantic seaboard, 
one will be in the middlewest and one will be in the 
extreme south. In this way three separate and distinct 
climatic conditions will be encountered and the maximum 
of knowledge will be gained from operation during the 
first season. The houses in the east and middlewest have 
been selected and the house in the south will be finally 
selected within a short time. The eastern house is lo- 
cated in Westchester County, N. Y., and is typical of 
the well developed home life in that prosperous com- 
munity. The middlewestern house is situated in North 
Chicago. It is a new brick dwelling and is located in a 
place directly exposed to the intense heat of the sun. 
Both houses are now heated with gas and with the addi- 
tion of gas operated cooling and dehumidifying, they 
will become the first houses to be completely air condi- 
tioned with gas the year round. 

The system that has been developed for using gas for 
this purpose is known as the Silica Gel gas air condition 
ing process. For over two years the Research Com- 
mittee has actively cooperated in applying Silica Gel to 
summer air conditioning. Very encouraging results 
have been secured and last summer a large bank building 
was successfully air conditioned with gas. The princi- 
ples developed during these last two years will be used, 
with modifications and improvements, in conditioning 
the three houses as part of the American G: iation 
research. 

The Research Committee believes tl 


» more 
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North Chicago home with parctical house-cooling installation 


important new use for gas than that of building cooling 
and summer air conditioning. While the exact load 
characteristics of this class of business are not definitely 
known at this time, it is known that every foot of gas 
sold by this means will definitely counteract the growing 
winter peak load caused by residential, commercial and 
industrial building heating. 

Heating and humidifying as well as cooling and de- 
humidifying require energy. Energy for heating and 
humidifying is being furnished by gas heat in all sections 
of the country at an increasing rate. Furnaces using 
gas are now manufactured that clean, circulate, heat and 
humidify the air and thus render a complete winter air 
conditioning service, that is, they completely condition 
the air when the temperature and humidity is below the 
zone of human comfort. The list of appliances approved 
by the American Gas Association Laboratory shows that 
nine manufacturing company members of the American 
Gas Association now offer gas furnaces approved by the 
American Gas Association Testing Laboratory that com- 
pletely condition the air in winter time or offer the neces- 
sary standard accessories to be added to their furnaces 
to give complete winter air conditioning. 

Research has brought summer air conditioning with 
gas to the practical stage. It is expected that before the 
summer of 1932, arrangements will have been made for 
manufacturing and placing on the market equipment for 
interpreting these processes. In order that as much ex- 
perience as possible can be gained this summer the Re- 
search Committee is projecting its work from the labora- 
tory into the field. Results of this field work will be 
made available to the gas industry and will serve as a 
background for sales campaigns, and as a basis for prop- 
erly servicing equipment. 


Qe —— --- 


We Learn by Experience 


HE following rather unusual accident was recently 
reported by a gas company, and we are spreading 
the news with the hope that a fore-knowledge of what 
might happen may prevent similar accidents in your 
company. 
“Gas heating equipment had been installed in a home 
where coal had formerly been used. The chimneys, as 
might be expected, were lined with soot. The gas heat 
dried the soot and it fell so as to stop the further pas- 


sage of the flue gases. Carbon monoxide gas, instead 
of escaping up the chimney, was forced back into the 
house, causing the asphyxiation of several people. No 
one was seriously harmed due to the prompt action of 
the gas company employees.” 

The company having this experience has established 
the practice of notifying all customers, who are chang- 
ing from coal to gas fuel, that they must have their 
chimneys cleaned before the company would turn on 
gas for the furnace. 

—National Safety Council. 
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Here’s How 


on Selling Fireplace Equipment 
W.C. Evans Offers Some Sound Advice 


IREPLACE equipment occupies a most unique 
position in the sale of gas appliances. The art 
of salesmanship is more clearly expressed in 
taste, tact and resourcefulness than in any or all 
other departments of the gas appliance industry. 

[t is within the power of the salesman, himself, as to 
whether he makes or mars his future in this department 
by the way he handles his trade and himself. 


Floor sales that are made to a buyer who gives you 
the measurements of his fireplaces, which may be any 
where from 28 to 42 inches in width and of simila1 
height, and makes his selection of a coal or log fire too 


small, if he is guided solely by price, or, one too large if 
he is of the more liberal type—if you permit him or her 
to buy without first having the knowledge as to whether 
it is a dummy or open flue, or, as to whether it 
Italian, Spanish or English design; without knowledge 
of the type of material of which the mantle is built ; with 
no thought of material in the lighting fixtures; no in- 
formation of color-tone of that particular room’s decor- 
ation; then my brother salesman, you are surely paving 
the highway to disaster, and you will end your preserit 
position by starting life all over again in another busi- 
ness. 

My territory with the Oklahoma Natural Gas Cor- 
poration, Tulsa, is the heart of the best residential dis- 
trict of this Wonder City. 

My clientele is composed of men whose salaries range 
from $1800.00 per annum to incomes that run into that 
maze of figures that make anarchists out of the leeches 
and leaners on the larder of life, but furnish incentive 
and give hope to the man or boy worth while. 

My territory consists of hundreds of people who have 
been raised in wealth and have generations of wealth 
behind them, also hundreds who have had wealth 
thrust upon them through the wizardy of this Magic 
Empire—housewives who represent the last word of the 
most cultural finishing schools both of the old world 
and the new and on down to that splendid type of 
American Creation, the Average Man. 

To successfully contact and close the sales with 
amazing amalgamation of people, we must possess and 
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sense of humor, 


brains, 
tact, resourcefulness and industry. 
He, who depends upon brains can never be taken at a 


fully develop the following 


disadvantage. Sense of humor keeps you from feeling 
sorry for yourself, makes play out of your work, and 
makes a comic picture out of a mirror. Tact is making 
up other people’s minds for them—they take the credit 
but you get the money. Resourcefulness is lifting your- 
self by your boot-tops out of holes fools insist upon fall- 
ing into. 

Sales floor contact is the best starter; you may not sell 
the article but you must sell yourself and make inspec- 
tion appointment, residential address and _ telephone 
number included. 

Make telephone calls, especially of evenings, inviting 
visits to the sample floor and offering to call personally 
to advise or suggest. Cold canvas is good and must be 
consistently done, but discriminating buyers must be 
handled differently, each according to type. 

To call and gain entree as a mechanic is to my mind 
wrong, especially on fire place equipment. Personally, 

always enter the front door. I am my Company so 
far as the situation at hand is concerned, and I try to 
handle myself in such a way that the lady would be re- 
luctant about asking me to adjust her water heater or 
furnace. Always try to make the appliance conform 
with the surroundings, tastefully and harmoniously and 
then price it, but don’t let your suggestions be based on 
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price. Do not have mental clashes with women who run 
high in self appraisal. 

Lead, but appear to follow. 

If impatience threatens to overcome your better judg 
ment, let the thought die in that strange interlude—the 
embryo of thought—before the spoken word 

Know your line. Be yourself at your best. Be an 
artist in the painting of word pictures. 

And when you have closed the sale, whether for one 
or ten coal or log-fires in a home, you may feel justly 
proud, not of commissions only, but the fact that your 
personality is reflected in the best homes in the city that 
you honor with your presence. 

And when the proud owner of these well selected ap- 
pliances sits back in his home on the cold winter even- 
ings, and thinks that all of the rest of the world, like he, 
is warm, back in the recesses of his mind will be mem 
ories of you. And while the lights are turned down low, 
in the soft glow and warmth of a gas coal fire he plans 
the celestial and terrestrial problems of the coming day. 
And it is there many social and financial battles are 
fought and won. 


Waste of Natural Gas in 
California Reduced in Year 


ASTAGE of natural gas in California was re- 

duced by 74 per cent from February, 1930, to 
January, 1931, according to a statement issued by the 
State Railroad Commission. The statement follows in 
full text: 

During the year 1930 there was produced from the 
oil and gas fields of California a total of 228,099,899 
barrels of petroleum and 544,765,048,000 cubic feet of 
natural gas, according to a report submitted to the 
Railroad Commission by Claude C. Brown, its chief gas 
and electric engineer. 

Of this quantity of natural gas produced, a total of 
141,384,977,000 cubic feet was delivered to distribut- 
ing utilities, a total of 182,387,786,000 cubic feet was 
used for repressuring and storage, gasoline plant fuel 
and shrinkage, field fuel and drilling operations and 
refining fuel and the remaining 220,992,285,000 cubic 
feet was blown to the air and wasted. 

Over this period the 21 privately owned and munici- 
pal distributing utilities sold a total of 126,175,000,000 
cubic feet of gas to a total of 1,400,000 consumers 
throughout the State. During the year 1930, a great 
deal was accomplished in the cause of conservation of 
natural gas. This is shown by the fact that the total 
monthly wastage was reduced from 26,588,309,000 
cubic feet in February, 1930, to 6,907,985,000 cubic feet 
in January, 1931, a reduction of 74 per cent. 

The factors that accomplished this great reduction 
in wastage were the effect of the State gas conserva- 
tion law known as the Lyons Act, the voluntary cur- 
tailment of production by the oil industry, the curtail- 
ment agreement between the operators in the Kettleman 
Hills field and the Federal Government, the tremend- 
ous expansion of natural gas service by the public util- 
ities of the State and the natural decline in production 
in the southern fields. 

The most important source of natural gas and pe- 
troleum in the State at the present time, and probably 
for some time to come, is the Kettleman Hills oil field, 
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located in Fresno and Kings counties. This field is 
now producing from eight wells a total of 426,390,000 
cubic feet ot natural gas per day, of which 201,423,000 
cubic feet per day is being taken north to San Fran- 
cisco and south to Los Angeles by the distributing utili- 
ties, 69,824,000 cubic feet per day is used for storage, 
plant fuel, refining fuel, field operations, etc., and 155,- 
143,000 cubic feet per day is being blown to the air 
and wasted. All of the gas produced in this field is 
passed through gasoline extraction plants from which 
are being produced a total of 2,087,250 gallons of nat- 
ural gasoline per day. 

During the next two years the construction of two 
new gas lines from this field are contemplated. One 
of these, a 12-inch line to Herndon, will supply some 
12,500,000 cubic feet of gas for the operation of a 50,- 
000 kilowatt electric steam plant at Herndon, near 
Fresno, and the second, a 26-inch line, will supply 130,- 
000,000 cubic feet of gas per day to the Los Angeles 
Basin and the Long Beach steam plant of the Southern 
California Edison Company at Long Beach, Calif. 

The outlook for further accomplishment along the 
lines of conservation are bright and it is very probable 
that the next few years will see substantial improve- 
ment in conditions relating to the conservation and 
economical utilization of our natural gas resources.— 
United States Daily. 
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Synthetic Hydrocarbons From 
Carbon Monoxide and Hydrogen 


 & has been long known that methane can easily be 


formed from carbon monoxide and hydrogen, vy 
passing a mixture of these gases over a suitable 
catalyst, at atmospheric pressure and at temperatures as 
low as 150° C. It is only in comparatively recent years, 
however, that higher members of the methane series 
have been prepared from carbon monoxide and hydrogen 
by similar methods in appreciable quantities. Considera- 
tion of the hypothetical reactions involved shows that 
thermodynamically the formation of higher hydrocarbons 
from carbon monoxide and hydrogen should proceed 
with greater ease than the formation of methane, and 
that the maximum possible yields are greater. 

A rather exhaustive investigation of this process has 
been conducted on a small scale at the Pittsburgh Experi- 
ment Station, United States Bureau of Mines, regarding 
optimum operating conditions, choice of catalysts, and 
conditions which control yields. In this work it has been 
demonstrated that the extent of the conversion of water- 
gas to hydrocarbons can be made fairly high; and that 
the process can be so conducted that the major portion 
of the yield will be products which are liquids under ordi- 
nary atmospheric conditions. With favorable catalysts, 
30 per cent conversions have been effected with one pass 
through the converter. 

The liquid portion of the product comprises 60 to 75 
per cent of the total organic products; and methane ap- 
pears as a minor constituent. The liquid product consists 
mostly of hydrocarbons of the methane series, containing 
only traces of compounds containing oxygen. 

Thus it has been demonstrated that a synthetic product 
resembling petroleum can be obtained from water-gas. 
This fact may in the future cause this process to assume 
considerable importance as an auxiliary source of liquid 
fuel, and may offer to the manufactured-gas industry at 
the present time a means of effecting enrichment and 
odorization of blue water-gas. 
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MECHANICAL GENERATOR 


Record of Installations and Contracts 


THE U.G.1. CONTRACTING COMPANY 
DIVISION OF 


UNITED ENGINEERS & CONSTRUCTORS 


INCORPORATED 
=e DWIGHT P. ROBINSON, PRESIDENT sia 


112 North Broad Street Conway Building 





MAXIMUM RETURN TO CLIENTS PER DOLLAR INVESTED 











64 American Gas Journal—May, 1931 






coccaces 
---—e 


‘Look at the way this Bark Leather has 
dried up and Cracked!”’ 


















































WHY USE 
INFERIOR LEATHER 
WHEN — You Can Use 


“COLONIAL” 
RE-CHROME 


METER LEATHER 
IN YOUR METERS— 














Colonial Re-Chrome meter leather gives longer years of service 
and eliminates slow and fast meters, is easier to fabricate, sew and 
crimp, and does away with “floppy” diaphragms. The proved 
performance of Re-Chrome leather justifies its use by leading 
meter manufacturers and gas companies. 


COLONIAL 


METER LEATHER 
BESSE, OSBORN & ODELL, inc. 


591 SOUTH STREET BOSTON, MASS. 


W. A. Smith—G. Norman Bankart, Representatives 177 William St., New York 
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that have grown up 
with the industry 


For 96 years Gas Meters from American Meter 
Company plants have been the key factor in recording 
growth of gas sales to the consumer. 


In developing these meters the makers have 
worked hand in hand with the Gas Industry. They 
have unfailingly met new conditions and new require- 
ments with equipment of proved performance. 


Such a policy has brought its own reward — 
confidence concretely expressed in millions of 
installations covering all phases of gas measurement. 


American Meter Company factories are staffed 
by men who have grown up with the industry. 
Backed by unexcelled facilities for research and 
service they are ever on the alert to meet gas 
measurement requirements. 


Gas Holder erected 
in 1853 


Capacity 1,800,000 ft. 


METERS AND METER MAKERS 








Joun J. GrirFin & Co. 








Hetme & McILHENNY D. McDona.Lp & Co 





Metric Meta Works 


Est. 1859 Est. 1848 Est. 1855 Est. 1888 
MARYLAND Meter Works Natu. Turrs Meter Works Paciric MeTer Works 
Est. 1866 Est. 1860 Est. 1901 
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88% Increase 


in Gas Main 


and 
Pipe Line 
Construction 


1922 1923 (824 1925 1926 i927 1928 1929 1930 


a 1930 our gas main and pipe line construction was 


88% greater than in the previous year. And in 1929 this 


work showed an increase over 1928 of 150%. 


The experience of our organization, trained in gas main 
and pipe line construction, is available for work of any 
character, in congested districts, cross-country, river 


crossings, etc. 


THE U. G.I. CONTRACTING COMPANY 


DIVISION OF 


UNITED ENGINEERS & CONSTRUCTORS 


INCORPORATED 


DWIGHT P. ROBINSON, PRESIDENT 


Philadelphia Chicago 
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Some 
Common Errors 
of Gas Analysis 


and Their Remedies 


(Continued from April Is 


Part Il. An Improved Apparatus 
and Analytical Precedure 


N improved apparatus recently developed at 

the Bureau of Standards is described in this 

paper.® It eliminates many of the unsatisfac 

tory features found in commercial forms of 

gas analysis apparatus, the more common of 
which were discussed in Part I of this paper. Distinct 
improvements have been made in the adjustment and 
control of pressure balances, the design of combustion 
and absorption pipettes and of the manometer-compensa 
tor, as well as in the plan of assembly and apparatus 
support. The unit as a whole has been made as modern 
as possible. It has been found more satisfactory, both as 
to accuracy obtainable and ease of manipulation, than 
other available models. 

The operating technique is given in a set of simple 
instructions. The analysis of a common fuel 
chosen to illustrate the analytical procedure. This por 
tion of the paper is condensed in order that it may be 
presented in a space small enough to permit ready ref 
erence. 


gas 1S 


1. The Burette-Manometer-Compensator Assembly; 


This is illustrated in figure 3 
be briefly described. 

(a) The burette—The burette is graduated accord 
ing to the National Bureau of Standards specifications 
for volumetric burettes.® All marks are extended slight 
ly over half way around the circumference. Gradua 
tions corresponding to odd numbered milliliters are ex 
tended three-fourths way around, and those correspond 
ing to even numbered milliliters are extended completely 
around. This system of graduation produces a burette 
which may be read conveniently and without parallax 
The system of stopcocks 2-3-4 is designed to permit the 
following operations: 

(1) The line connecting the sampling pipette to the 
burette may be flushed with mercury from the burette 
or with a portion of the gas sample 


Its various parts may 


*Martin Shepherd, Bureau of Standards Journal of Research, 
6, 121; 1931. Research Paper No. 266. This paper gives a 
detailed description of the apparatus and methods employed 


*B. S. Circular No. 9, p. 5 


Publication approved by the Director of the Bureau of Stand- 
ards, Department of Commerce, Washington, D. C 











MARTIN SHEPHERD 


Chemist, Bureau of Standards, 
Washington, D. C. 


(2) The sampling pipette may be left connected to 
ihe burette during an analysis so that a fresh sample for 
check analysis is immediately available. 

(3) Gas or mercury may be expelled from the bur- 
ette, and water introduced, through an atmospheric 
outlet. 

(4) The burette may be connected to the distributor, 
or the manometer, or both simultaneously. 

(5) The distributor may be purged with nitrogen 
through atmospheric outlet. Thus there is no danger 
of contaminating a gas sample, and all the necessary 
connections are conveniently made. 


3. Figure 3.—-Thi Burette- 
4 Manometer Compensator 
Assembly 


hw 
D: m4 The burette B connects to 
f Ar | 2 the distributor at D, permit 

Ul yt ting simultaneous pressure 

LA balance of D and B. The 

VA manometer M. is _ sealed 


within the compensator ( 

C may be connected to at 
mosphere through the 
ground sleeve A, which also 
supports a platinum contact 
point by means of which th: 
pressure balance is indicated 
electrically. B, M and ( 
are inclosed in the water 
filled jacket J. The special 
control stopcock (Fig. 4) 1s 
attached at 1, 


(b) Manometer-Compensator. 
The manometer and compensator 
’ are constructed as one unit. This 
presents a number of advantages. 
= | The unit is compact and may be re- 
moved from the water jacket with- 
XL | out disturbing the burette or distri- 
In butor. It is much less fragile than 





a 


the usual type. Connection from 
the compensator to the atmosphere 
is made without the ordinary stop- 
1 cock. Other advantages will be- 
come apparent after a study of the 
drawing (Figure 3.) 

The balance point of the manometer is obtained by 
electric contact. This method was suggested by Gregg’® 
and its accuracy determined by Weaver and Ledig.”* 
For general gas analysis it is by far the most satisfactory 
means of adjusting the pressure to a zero or fixed ref 


*). Ind. Eng. Chem., 





9, p. 528; 1917 


"J. Am. Chem. Soc., 42, p. 1177 ; 1920 
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erence point with respect to both accuracy and ease of 
manipulation. A platinum lead is sealed into the bot- 
tom of the arm, of the manometer adjacent to the com- 
pensator and passes through a small tube in the dome 
of the compensator. A platinum contact sharpened and 
polished to a needle point, is supported by the sleeve A 
so that it centers within the same arm of the manometer. 
as shown in the drawing. Mercury is used as the mano- 
meter fluid. When the mercury meniscus rises to touch 
the point of the contact an electric circuit, including a 
miniature lamp, is closed and indicates the balance 
point, The balance is obtained by allowing the mercury 
to flow upward toward the platinum point—never the 
reverse. The mercury in this arm of the manometer 
adjacent to the compensator is not in contact with stop- 
cock lubricant and will remain clean for considerable 
periods. <A 3-volt battery supplies the power and a 
6.5 uf condenser is placed across the leads to prevent 
arcing. Under these conditions the platinum contact 
will not foul. The very slow formation of a platinum 
amalgam makes it necessary to remove the point for 
cleaning once or twice a year. To do this it is only 
necessary to remove the supporting sleeve A. Any sig- 
nificant capillary error has been avoided by making the 
manometer arms from tubing of 9 to 10 mm. inside 
diameter. 
(c) Pressure control—In or- B 

der to transfer gas from one 

part of the apparatus to an- ia 
other and to balance the man 
ometer, some method of pres- 
sure control is necessary. This 
usually consists of a vertical 
movement of the leveling bulb 
which supplies the confining 
fluid to the burette, and this ad 
justment is ordinarily made by 
raising and lowering this res- 
ervoir by hand or by some 
gear system. The latter is 
cumbersome, and the former 
both awkward and inaccurate. 


Many years’ use of the fol- 
lowing method has shown it to 
be simple and accurate. Four 
rings are fixed to the frame 
supporting the apparatus. 
When the leveling bulb is 
placed on the uppermost of 
these rings and the burette 
opened to the atmosphere, mer- 
cury from the bulb will com- \ 
pletely fill the burette. When L 
the bulb is placed on the low- Li 
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est ring and the burette opened 
to the atmosphere, the mercury 
within the burette will fall to a 
level below the 100 ml mark. 
The remaining two rings are 
fixed at equal distances be- 
tween the first two. Mercury 
may then be introduced or 
withdrawn from the burette by 
placing the leveling bulb on the 
proper ring. The pressure 
control is obtained by regu- 
lating the rate of flow of mer- 
cury into and out of the burette. 


Figure 4.—The control 
Stopcock 

The stopcock con- 
nects to the burette at 
B and to the levelling 
bulb at Li. Length of 
barrel, 40 to 43 mm. 
Diameter of key at cen- 
ter, 14 mm. The con- 
striction is 2 to 3 mm 
in length and will pass 
a wire 0.125 mm in di- 
ameter, but will not 
pass a wire 0.15 mm in 
diamete? 


This is accomplished by interposing special control stop- 
cock’™® between the burette and the mercury reservoir. 
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The stepcock is illustrated in Figure 4. The key of this 
cock has two bores, one of which is provided with the 
fine constriction shown. Rough adjustments are made 


through the large bore, following which a 90° turn of 

















Figure 5—The Pipettes 


P,—The sampling pipette 

Capillary tubing of stopcock 14,7 mm o. d. x 1.5 mm 4, d. 
Tubing of stopcock 15,7 mm o, d. x 4 mm i. d. Length of 
bulbed portion, 150 to 155 mm. Over-all length, 290 mm. 
Capacity, 2-sample size, 220 ml. Capacity, 3-sample size, 330 
mil. 

P, and P:-<—The absorption pipettes 

The plain bubbling pipette for less difficult absorptions is 
Ps, and the “distributor” pipette for difficult absorptions is 
Ps-s. The etch marks on the capillary steams are 15 mm be- 
low the bottom of the stopcock. The capillary outlet should 
be ground flat and slightly beveled at the outer rim. Length 
of barrel of stopcock, 35 mm. Diameter of key of stopcock, 
12.5 to 13 mm at center. Capillary bores, 2 to 2.5 mm. 

P;—The combustion pipette 

Capacity, 150 ml. Outside diameter of large section, 38 
mm. Outside diameter of top section, 26 mm. Made from 
Pyrex glass. 


the key admits an extremely slow flow of mercury to 
the burette. 

In balancing the manometer the mercury can be quick- 
ly raised to within a millimeter from the contact point. 
The constricted bore is then opened to complete the 
balance, the mercury rising so slowly toward. the con- 
tact point that the eye is unable to determine when ac- 
tual contact has been made until the circuit is closed 
and the lighting of the miniature lamp reveals it. By 
selecting the proper one of the four supporting rings 
for the leveling bulb the operator can maintain a rough- 
ly equal head of mercury, so causing a fairly uniform 
rate of flow of mercury in the manometer. When the 
contact has been made another 90° turn of the key closes 
the stopcock. The time lag in closing the cock after 
contact has been made should result in no significant 
error, because of the uniform and very slow rate of 
flow of the mercury. 

The control cock is also used to regulate pressures 
and rates of gas flow within the rest of the apparatus. 
It is necessary to displace the gas confined within the 
arm of the manometer connected to the burette and the 
distributor before passage to any of the pipettes, thus 
eliminating the errors which will otherwise arise from 
diffusion of gases into the manometer. The thread of 


12. Described in detail in a note, a Simple Control Stopcock 
for Gas Analysis Apparatus, by Martin Shepherd, B. S. Jour. 
Research, 4, p.23 (Research Paper 130); 1930. The size of 
the constriction is important, and directions for making the 
cock should be consulted before attempting its construction. 
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mercury in the capillary exit of the manometer may be 
safely raised to the bore of the connecting stopcock 
(¢ of fig. 3) by using the constricted bore of the con- 
trol cock. There is thus no danger of emptying the mer- 
cury from the manometer into the distributor. The same 
control is used in displacing gas from the pipettes. It is 
possible to bring the reagents within the pipettes to 
etched marks on the capillary exits without danger of 
drawing reagent into the distributor. 


2. Pipettes 


(a) Absorption pipette —The bubbling type pipettes 
shown in figure 5 (Pg and P2-4) are used. Pg is for 
less difficult absorptions, such as carbon dioxide in po- 
tassium hydroxide. The pipette P2-4’* has a perforated 
platinum disk sealed into the gas inlet. This disk is 
drilled with holes 0.06 = 0.005 mm. in diameter, spaced 
1 mm. apart. The burrs resulting from drilling are not 
removed and are placed on the efflux side of the plate. 
The gas inlet tube is dish-shaped and is placed at an 
angle in order to prevent trapping the return gas. 


There are over 200 small orifices in such a plate, and 
the gas issuing is broken up into many fine bubbles, 
which apparently do not coalesce. A pressure of about 
30 mm. of mercury is required to force the gas through 
the perforated plate. A 100 ml sample may be passed 
into the pipette in about 20 seconds. Reaction is very 
rapid, and the pipette is consequently used for difficult 
absorptions. The difference between the two pipettes 
is illustrated by the fact that the removal of oxygen 
from air by alkaline pyrogallol required 10 passages in- 
to Ps and only 2 into P2-s. In ordinary practice, how- 
ever, 3 passages into Po-4 are recommended, since the 
distributor space may be large enough to make this 
necessary. 


(b) Combustion pipette—The Weaver and Ledig 
combustion pipette,’* illustrated in figure 5 (P;), is used. 


It eliminates the many undesirable features of the 
type in common use. It is made of Pyrex glass, has a 
volume of approximately 150 ml and is used with mer- 
cury as the confining fluid. The platinum combustion 
coil is strung through two side arms which are tapered 
slightly at the end. Steel caps terminating in ordinary 
binding posts are fitted to the outside of this taper. 

To place the combustion coil within the pipette and 
secure it is a perfectly simple operation, requiring but 
a few minutes time. About 20 turns of the platinum 
wire are wound snugly around a stiff wire of approxi- 
mately 1.5 mm diameter. About 8 cm of wire is left 
at each end of the coil. The coil is removed from the 
form upon which it was wound, and one of the pro- 
jecting wires is bent slightly. The whole may now be 
easily strung through the side arms, leaving the un- 
coiled ends projecting therefrom. These are grasped 
between two fingers of each hand and the coil is 
stretched until it just extends across the dome of the 
pipette. The ends projecting from the side arms are 
now bent sharply upward around these arms. This holds 
the coil in place until the caps are slipped over the ta- 
pered ends of the side arms. The caps are cemented in 
place with DeKhotinsky cement. If it becomes neces- 
sary to replace the coil, one has simply to warm the caps, 
remove them, thread through a new coil, replace the 
caps and again warm them gently to secure theDeKho- 
tinsky seal. 

When the pipette is first filled, mercury falls into the 

“Martin Shepherd, A Gas Analysis Pipette for Difficult Ab- 
sorptions, B.S. Jour. Research, 4, 747; 1930 

“E.R. Weaver and P. G. Ledig, Ind. Eng. Chem. 12, 368 ; 1920. 








69 





side arms and makes the electric contact between the 
caps and the combustion coil. These arms are of suffi- 
cient length to dissipate the heat from the dome of the 
pipette, so that the cement is not softened. 

(c) The Sampiing Pipette—The sampling pipette 
used is similar to the standard type constructed with two 
so-called “3-way” stopcocks, as shown in Figure 5 (P,). 
The convenience of this arrangement is at once appar- 
ent. The sampling line may be flushed with the sample 
itself or with a confining fluid when the sample is taken. 
Similarly, the same operations may be performed after 
the pipette is connected to the burette. And, finally, air 
may be displaced from the tubing connecting the level- 
ing bulb containing the displacing fluid. The identity 
of the sample is thus preserved at all times and with 
no extra trouble. 

The capillary exits at the top and bottom are of dif- 
ferent bores, and are designed to accommodate the flow 
of gas (top) and confining fluid (bottom). The ca- 
pacity of the pipette is large enough to provide three 
samples for analysis. 


3. The Distributor 


The usual nitrogen filled distributor has been selected, 
since it is better adapted to the work expected from this 
type of apparatus. This is shown in Figure 6. A series 
of tee stopcocks (5 to &, inclusive) permits the gas 
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Figure 6.—The Distributor 

Tolerance on outside diameter of 7 mm capillary tubing, 
+02 mm. Tolerance on bore of all capillary tubing, 
+0.1 mm. Length of barrels of all stopcocks, 33 to 35 mm. 
Diameter of keys of stopcocks, at center, 12.5 to 13 mm. 
Ends of vertical leads and of left-hand horizontal outlet to 
be ground flat and slightly beveled at the outer rim. 


stream from the burette to be confined to only that por- 
tion of the distributor which leads directly to the pipette 
into which the gas is to be introduced. This eliminates 
to a large extent capillary dead spaces. A 120° cock 
(9) placed at the end of the distributor permits con- 
nection to the atmosphere, an auxiliary source of nitro- 
gen, or acidulated water if the distributor is to be 
flushed in situ. The latter technique is somewhat ob- 
jectionable. It becomes necessary only when a reagent 
is accidentally discharged into the distributor, a catas- 
trophe which may easily be avoided when the pressure 
control already described is used. And in the event the 
operator inadvertently brings this calamity upon himself 
the distributor should be dismounted and_ properly 
cleaned. Flushing in situ is at best an expedient to be 
used only in special cases. An alkaline reagent will ruin 
the grinding of the distributor stopcocks and should be 
washed out immediately. It is also obvious that even 
traces of a reagent in the distributor will spoil an an- 
alysis. 

The distributor may have as many tee stopcocks as 
the type of analysis demands. Thus additional pipettes, 
etc., may be accomodated if needed. 

The bores of the stopcocks and distributor are im- 
portant. These are made as small as possible without 
introducing the danger of periodically plugging the bores 
with lubricant. The outside diameters are also impor- 
tant, and it will be noted that the distributor is stronger 
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than the usual type. The dimensional tolerances given 
in Figures 8 and 1 may seem severe, but they have re- 
sulted from long and not always happy experience. The 
right-hand exit of the distributor connects to the outlet 
of stopcock 4 of Figure 3, and preferably should be 
made from the same piece of capillary tubing, ground 
flat and slightly bevelled, as was previously specified in 
the case of the capillary exit of the manometer 

The distributor should be calibrated so that the vol 
ume of each section is known. The use of the cali- 
brated distributor is discussed in detail on pages 158- 
166 of Bureau of Standards Research Paper No. 266, 
and it may be used to greatly shorten the analytical 
procedure for so-called exact analysis. An example of 
its use will be given at the end of this paper 

4. The Assembly 

(a) Arrangement of parts—The assembly of the gas 

analysis unit is shown in figure 7. A brief study of the 

















The Assembled Apparatus 


Figure 7 

The assembiy of the gas analyst 
fuel gases 

For convenience the various parts have been lettered to 
correspond to the detail drawings which have preceded 
The designations of the various parts are classified as fol- 
lows: 

Numbers indicate stopcocks 

Capital letters indicate major parts of the 

B is the burette. C is the 
tlluminator, J is the burette water jackei leveling 
bulbs. M is the manometer. P,-: are the pipette R,-: are 
rings which support the leveling bulbs sampling 
connector. 


unit Jor examination of 


apparatus 


sator. 1 is the burette 


compe 
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assembly drawing will afford a preliminary picture of 
the apparatus as a unit. 
The burette is placed at the right so that 
the manipulation of the important stopcocks 1, 
2, 3, and 4 and the leveling bulb Iq, is natural 
to a right-handed operator. It will be remembered that 
the leveling bulb is never held in the hand during a pres- 
sure adjustment or transfer of gas, so that its manipu- 
lation does not interfere with that of the stopcocks. If 
the operator is left handed, a mirror image of the pre- 
sent model would be more suitable for his use. 
The sampling pipette P;, which is a nomadic part of 
the unit, is mounted just outside of the frame prope 
and to the right of the burette, where a connection 1s 
easily made. Its leveling bulb is supported on the ring 
R;, which is mounted on the back of the frame and is 
open at the side. : 
For an analysis such as will be described to illustrate 
the use of the apparatus, the adsorption pipettes are ar- 
ranged in the following order: 
P, contains fuming sulphuric acid 

Ps contains a potassium hydroxide solution 
P, contains an alkaline pyrogallol solution 
P; is the combustion pipette 

The leveling bulb Lg connected to the combustion 
pipette is supported on the rings Rg and R7z, which are 
open at the side and mounted at the back of the frame. 
A shield of nonshattering or laminated glass is mounted 
on hinged brackets secured to the front of the frame. 


‘This shield serves as an explosion guard which may be 


swung 


in front of the combustion pipette. When not 
in use it swings aside and out of the way. 

(b) Apparatus supfort.—This consists primarily of a 
frame made from 3% inch angle iron. The top and 
sides are bent from a single section and the cross pieces 
are riveted to them. The whole is mounted on a cast 
iron base. Gusset plates at the bottom and the cross 
pieces secure the necessary rigidity. This type of sup- 
port is superior to the usual wooden mounting. It is 
free from warping and makes the apparatus much more 
accessible. 

The water jacket rests in the ring and is secured at 
the top by two friction clips. The sampling pipette rests 
on a split ring and is held at the top by a friction clamp. 
The absorption and combustion pipettes rest on split 
rings, which are mounted on sliding supports secured to 
the crossbar. 

\ detail drawing of the pipette support is given in 
figure 8. The rings are secured to the sliding supports 
by machine screws, and are, therefore, adjustable to 
accommodate pipettes of various widths. The sliding 
supports are guided by the grooved pieces Fy and se- 
cured in place by the set screws Fw. The spacers Fu 
fix the crossbar F, at the proper distance outward from 
the frame, so that the pipettes may be connected to the 
distributor without off-set. The whole pipette support 
is chromium plated. 

The apparatus support is designed to permit the re- 
moval of any part of the apparatus without disturbing 
other parts. The class parts are so easily accessible that 
it is possible to completely assemble or dismount the 
apparatus in a few minutes. 

Further details of the apparatus support, as well as 
the general assembly plan, are illustrated in the photo- 
graph of the laboratory model (Fig. 9) and the special 
model (Fig. 10). The arrangement of the pipettes dif- 
fers from that shown in Figure 7, and is applicable to 
general analysis rather than to the examination of fuel 
gases. The arrangement given in Figure 7 is the only 
one discussed in this paper. 
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volume, gas within the burette must be adjusted 








— " . 
, | /4 i ( LA to the pressure fixed in compensator at beginning 
. 4) ( { } L of analysis. ; 
: \ 4) S To adjust pressure in B against that in C, proceed 
. Fs+> } <$h — } as follows: If the pressure in B is entirely un- 
‘ | /( » | /A i, | /A ») known, adjust to approximately atmospheric (see 
: :a 2. ty 4 ae | _ {qt p section 3) before opening B to M. If gas has just 
: CESS OAS ESL “I _ fa Fi, been returned from a pipette, it is safe to connect 
: Sof ——— = M to B without this adjustment ; 
:  * os = ; Except when distributor to the left of 4 is al- 
ol fio ready balanced, 4 must be turned --, so that dis- 
sit —S as c ———— tributor and burette pressures are simultaneously 
k | | balanced against reference pressure in C. 
: al —pliil , With 2 opened to 4, 4 turned and 1 closed, 
: f=] [=] | j | place Li on a ring just above the level of the mer- 
: : a} oro - = ee 7 cury in B. Open 1 slowly until mercury in com- 
; ¢ woe 4 pm ; Nag \ te 0, pensator arm of M is within 2 to 3.mm of the plati- 
: i. =: tf” & 2 i) num contact point. Then turn 1 to constriction. The 
: | ; KY $ , , 4% ae ££ mercury flows very slowly upward toward contact, 
‘ |. @ a ‘eo for te! te es st : OF and at the instant light fiashes, close 1. Always 
; i= CI t—t ms make the adjustment with mercury rising toward 
] . LJ — contact—never the reverse. The gas volume is read 
| [] \ - | [ | \ [ | Rings hardsoldered on with diffused light back of burette, and shadow 
= ; . thrown upon the mercury surface in such a man- 
Figure 8—The Pipette Support wee os reflections are removed. 
The rings F, are secured to the sliding supports Fs; by machine screws dinted bon ne oo — This licen 
and are, therefore, adjustable to accommodate pipettes of vartous widths was in B under reduced pressure Open l until 
The sliding supports are guided by the grooved pieces F', and secured m  burette reading is approximately equal to or very 
place by the set screws Fy. The spacers Fu fix the crossbar Fy, at the slightly more than it was before gas was displaced 


proper distance outward from the frame, so that the pipettes may 


be con- from M. Close 1. Turn tee cocks of distributor 


nected to the distributor without offset. The whole pipette support 1s 5° that cock above pipette into which gas is to be 
cheetmians slated passed is turned and all cocks to right of this 
are turned Then open cock of pipette. Open 1 

i to control rate of flow of gas into pipette. 
Condensed Operation Technique 7. To conduct an absorption in the plain bubbling pipette — 

Consult section 6. 

The technique for each general operation will be given When adjustment is completed for delivery of gas to pipette, 
Refer to Figure 7. first open cock of pipette to normal position for withdrawal of 
1. Sampling.—First be sure that the sample to be taken will gas, with bores in the position A This drains reagént from the 
sien tae talaensitie Gedeal. short capillary (gas exit). When reagent has drained, turn 
Fill P, with mercury from Ls, excluding air bubbles from  Ppette cock to position v for normal introduction of gas. 


rubber connecting tube. Connect upper outlet of 14 to source 
of sample. Turn 14 to connect source to atmosphere and flush 
sampling line with the gas. Turn 14 to P: and take in sample 
under slight pressure. Close 14 and 15 and transfer P; to ap 
paratus. 


2. To transfer a sample to burette—Connect P: to B at cock 


3 with tube S. Turn 14 to connect S to atmosphere. Place Li 
on Rs open 1, and allow. mercury from B to displace air 
through 2-3-5-14. Close 1, turn 14 to P,, place Li on Rs, open 


15, open 1 slowly and take in sample. 

If L. has been disconnected from P,; 
paratus, replace, and displace air from 
15 turned to atmosphere. 

3. To transfer gas from the arm of the manometer connected 
to the distributor—To avoid upsetting manometer, adjust pres- 
sure in B to approximately atomspheric before connecting M to 
B. To do this, close 2, open 1, and adjust L: until the mercury 
in B and L, are roughly at the same level. Close 1. 

Close all pipette cocks. Turn 2 to 4, and 4 to . Place 
L, on Ry. Slowly open 1. Mercury will rise in M toward cock 
4. As mercury approaches 4, turn 1 to constriction. Close 1 
when mercury reaches bore of 4. Turn 4 

4. To fill the distributor and manometer arm connected | there- 
to with nitrogen.—Displace gas from the manometer arm con- 
nected to the compensator, according to technique given in pre 
ceding section 3. 

Draw about 100 ml of air into B through 3 and 2. Transfer 
this to P, (containing alk aline pyrogallol solution) according 
to technique given in section 6 which follows, and absorb oxy- 
gen from air according to procedures given in section / as 
modified by section 8. When oxygen is absorbed, pass residual 


transferring to ap- 
tube with 


in 
connecting 


nitrogen into P:, thence to B, then into P; and back to B, then 
twice into P, and back to B. Leave reagents in Ps, s and « 
adjusted to etched marks on capillary stems, cocks 13, 12 and 
11 closed and cocks 5 and 6x turned Lower L; to Re, open 
10, turn 8 |}, turn 7 and transfer about 50 ml of N. from 
to P Close and 10, turn 8 _ raise L; and expel N: from 
P. until mercury reaches bore of 10. Turn 8_ and close 10 
The system now contains nitrogen. Turn 4, 6 and 7 to 
Open A to the atmosphere. Complete the pressure balance ac 
cording to the technique given in section 5. Close A 

The distributor and the distributor arm of the manometer 
are now filled with nitrogen at the pressure fixed in the com 


pensator for the analysis. This step né auturally precedes the i 
troduction of the sample and the actual analysis. 


5. To measure a gas volume—Before measurement of any 





Open | to control rate of passage of gas from B through re- 
agent in P. Passage requires 30 to 45 seconds. 

Wher gas has passed into P, turn cock 1 to constriction, 
pipette cock to A, and lower Li to Rx. !f reagent does not rise 
in gas inlet capillary, open 1 and withdraw gas to B. If re- 
agent rises in gas inlet capillary, the pipette cock has not been 
turned A, or the bore over the gas outlet is plugged with lubri- 
cant. The controlled flow through constriction of 1 affords 
opportunity to correct this before reagent is drawn into dis- 
tributor, thus avoiding one the major tragedies of gas 
analysis. 

Gas is withdrawn until reagent is within about 1 cm of dome 
of pipette. 1 is then closed, Li placed on Rg, pipette cock turned 
A , and | again opened for second passage. 

The number of passages required for complete absorption de- 
pends upon reagent and gas. Check completeness of absorption 
by measuring contraction and then conducting a second ab- 
sorption to determine if there is further observable contraction. 
Experience will establish proper number of passages for each 
gas. 3 passages usually suffice. If many more are required, 
use distributor pipette (P:—). 

When gas is finally returned from P to B for measurement 
of contraction, adjust reagent in P to etched marks on stem 
below pipette cock by slowly closing 1 as reagent approaches 
dome of P. When reagent reaches capillaries, turn 1 to con- 
striction for final adjustment. ¢This permits accuracy and elim- 


turn 


of 


inates danger of drawing reagent into distributor.) Close 1 
and pipette cock. 

Allow gas to stand in B for 2 minutes to insure saturation. 
Then turn 4 to Adjust pressure and determine volume 
(See section 5). 


8. To conduct an absorption in the distributor pipette (for 
difficult absorptions) —Consult section 7 

The only difference in technique is in final return of gas to 
B. When reagent has reached the etched mark on gas exit 
capillary (cock 1 being turned to constriction at this moment), 
turn the pipette cock to vy This places burette suction on gas 
inlet alone. The reagent within this capillary, which has lagged 
behind because of resistance to flow through the platinum disk, 
is thus drawn to etched mark on capillary gas inlet. The rate 
of flow is easily controlled. Pipette cock is closed when re- 
agent reaches etched mark. 1 is then closed. 

9. To conduct a combustion.—Store sample left after absorp- 
tion analysis over KOH in Ps, leaving M filled with gas and 





72 


balanced, 4 being turned Draw QO, into B and measure its 
volume with 4 turned The volume of O, must be in excess 
of that required for combustion. The volume of CO: produced 
on burning, plus volume of excess Oz, plus Ns in the sample, 
should not exceed 100 ml, after contraction on burning is sub- 
tracted. Experience will establish proper volumes of sample 
and oxygen to be taken for each kind of gas analyzed. 

Transfer oxygen to combustion pipette, with all intermediate 
tee cocks of distributor, including 4, turned With Ls adjust 
pressure in combustion pipette (Ps) to atmospheric. Close 10. 
Turn 6 | and return gas sample to B. Adjust pressure in B 
to that of C. Turn 6 — and 4 +. Displace gas from M 
Close 2 and readjust pressure in B to atmospheric. ‘Turn 4 —. 
Swing triplex glass explosion shield in front of Ps. Turn on 
current so that combustion spiral warms slowly and drives off 
any adhering particles of mercury. Then adjust rheostat until 
spiral glows a cherry red. Open 2 and very slowly open 1 un- 
til gas from B passes at a slow rate (about 20 ml/min.) into 
P;. The spiral will glow white when combustion starts. Con- 
trol rheostat to prevent fusion of spiral. Combustion should 
be quiet and smooth, and should never occur in a series ot ex- 
plosive jerks. The latter will happen if pressures in P; and B 
are unequal at the start of the combustion, or if 1 is opened too 
fully at first. When.all gas has passed from B to Ps, close 1, 
lower L; to Rs, and return gas slowly to B. Double the rate 
of flow if desired. Pass into P; three more times. (Gases con- 
taining large amounts of heavier hydrocarbons require more.) 
On fourth return passage, check mercury in Ps about 4 or 5 cm 
below spiral. Turn off current and allow Ps to cool 5 min- 
utes. Return gas to B. Allow 2 minutes for temperature 
equilibrium. Stir water bath with a stream of air bubbles. 

Measure the contraction upon burning. Then determine the 
carbon dioxide produced (by absorption in KOH) and the 
residual oxygen (by absorption in pyro). Measure the residue 
as nitrogen. This is to be corrected for unburned gas trom 
the vertical leads of the distributor 


Condensed Analytical Procedure 


for a Fuel Gas 

. Fill distributor and distributor arm of manometer with N, 
at the fixed compensator pressure. 

. Transfer sample to burette, balance the pressure against 
the compensator, and determine the volume 

. Absorb the CO, by three passages into KOH 
measure the residual gas. 

. Absorb the “illuminants” in fuming H:SO, as follows: 3 
passages into P:—>1 passage into P;—1 passage into P:, 
3 passages into Ps. On the final passage into Ps, store 
the gas therein until the burette is washed out with dis- 
tilled water. Return the gas to B and measure. 

. Absorb the O, in alkaline pyrogallol solution by three pas- 
sages into Py. Measure residval volume 

. Store the gas in Ps. 

. Take O: of known purity into B, measure and 
to Ps. 

. Transfer the gas sample to B an 
bustion. 

. Return the residual gas to B and measure the 
after combustion. 

. Determine the CO: produced by the combustion as fol- 
lows: 3 passages into P;—1 passage into Ps->2 passages 
into P;. lf the gas volumes are small, the above should 
include in addition: 1 passage into Ps—>1 passage into P; 

11. Determine the residual oxygen as follows: 3 passages into 

P.—1 passage into P;—1 passage into P;—>2 
into Ps. 

If the amount of residual gas is small, a measured volume of 
air may be added just before step 9 or 10. This furnishes a 
sufficient volume of diluting gas to reactive portions 
from the capillaries. 

The results of the combustion analysis are 
CO and CH,” according to the equations 


in P; and 


transfer 


i thence to P; tor com- 


contraction 


passages 


sweep the 


omputed as H,, 


H: = TC — O, 

CO=1/3 (4CO, + T¢ 30: 
“CH, = O, — 1/3 (CO, + TC) 
where TC = the total contraction observed afte: 

O. =the oxygen consumed during combustion 
CO; = the carbon dioxide produced by combustion 

A correction must be made for the amount gas confined 
below cocks 5, 6 and 7 which was n This portion of 
gas can of course be burned at the termination of the above 
procedure, and the second analysis added to the first. Much 
time is lost by this method, and the preferable procedure is to 
use the calibrated distributor system and simple arithmetic 


urned 
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The calculation is illustrated by an actual analysis. 
The factors known in advance are: i 
(1) Calibration of the distributor system: 
Entire volume = 3.65 ml. This includes: 
(a) Horizontal capillary from cock 2 to cock 7. 
(b) Vertical capillaries from cocks 5, 6, 7 to etched marks 
on P;, Ps, and P,. 
(c) The arm of manometer connected to 4, when 
_  ometer is balanced. 
Volume of vertical capillaries, i.e., (b) as above = 1.2 ml. 
(2) Oxygen used for combustion contained 0.68% nitrogen. 
(3) Air used contained 79.05% nitrogen. ‘ 
The analysis as observed was as follows: 
Procedure 
number otf pipette into which 
gas is passed 
mn = number of passages into P 
ithe x cailt ys 2 need 


ie le —e P 


mdan- 


P = 
E Ba Burette 
Composition readings 
Sample for analysis S$: 66.20 
bees Oey Game Tarr enree.  f tt | —CO2 64.33 
4 1 -. «+ After H2SO«SO; —Ill. 57.25 
After alkaline —QOz2 56.85 
pyrogalol 
Oxygen taken +O2 55. 
—TC 48. 


2 
3 


for combustion 
Residue after 

combustion 
COz produced 

on combustion 
Air added 


Oxygen removed —-O2 


—COz 19. 


. 4. e588 nie 
Calculations. 
(1) Carbon dioxide 
100 (66.20 — 64.33) 


66.20 
(2) Illuminants 
100 (64.33 — 57.25) 
—_—______—— = 10.69% 
66.20 
(3) Oxygen 
100 


(57.25 — 56.85) 
——_———_- — 0.60% 
66.20 
(4) The sample used for combustion 
Nitrogen in distributor and manometer at beginning of 
analysis 


Gas in vertical capillaries not reacting during com- 
bustion 
Amount of sample burned — 
56.85 — 56.85 
— 12 
60.50 
(5) Volume of sample (=S:) to be used to compute per- 
centage of H2, CO and CH, 
Since 56.85 ml should have been burned from the original 
sample of 66.20, and 55.72 ml was burned, 
(66.20) (55.72) 
Ss = —— —— = 6489 ml 
56.85 
(6) The total contraction (TC) 
(56.85 + 55.78) — 48.81 = 63.82 
(7) CO. Produced (CO,) 
48.81 — 19.90 = 28.91 
(8) Oxygen consumed (O:) 
From cylinder = (55.78) (.9932) = 
From air = (69.42) (.2095) = 
Excess oxygen after combustion = 
(60.40 + 14.54) = 14.38 ml 
Oxygen consumed = 55.40 — 14.38 = 41.02 ml 


72 ml 


55.40 ml 
4.54 


14. 
(19.90 + 69.42) -- 


“It is, of course, understood that the percentages so com- 
puted do not represent the actual amounts of these constituents, 
if there are other hydrocarbon gases present. Thus one volume 
of ethane plus one volume of hydrogen so computed would ap- 
pear as two volumes of methane. Similarly 1 vol. C:Hs + 2 
vol. Hz would appear as 3 vol. CH,; and 1 vol. CsHw + 3 
vol. H, would appear as 4 vol. CH, The error in computing 
the heating value will be about 1 Btu/1% C.Hg present. Never- 
theless, if the information derived by this simple and quick 
method is insufficient, the application of a more complicated 
method of absorption and combustion will scarcely afford ma- 
terial aid, and may lead to dtscrepanctes fully as confusing 
The other alternative is a separation bv low temperature frac- 
tional distillation, which is quite another story. This method 
has been described by the author in B. S. Journal of Research 
2, 1145; 1929, Research Paper No. 75. 





May, 1931—American Gas Journal 





Fig. 9. Laboratory model 


(9} Hydrogen 

100 [68.32 — 41.02] 

— - —— = 35.15% 
64.89 
(10) Carbon Monoxide 

100 [1/3 4 (4) (28.91) + 63.82 


3 (41.02) 
. 28.98% 


64.89 
(11) Methane 

100 [41.02 — 1/3 (28.91 + 63.82) | 
64.89 
(12) Nitrogen 

The nitrogen added during 

With oxygen 

With air 


analysis 
0.38 ml 
54.88 ml 
Total 55.26 ml 
The amount of sample not burned and measured as Nz at the 
end of the analysis is 56.85 — 55.72 = 1.13 ml (see 5). The 
amount of N: present in the original sample which is included 
in this 1.13 ml is not significant in 
residual N; therefore is 


the present instance. The 


Single Meter Plan 


N activity of ours that is doing considerable to 

assist landlords to retain tenants is the so-called 
single meter plan. This is not to be confused with any 
sub-metering activity. A single meter is installed in a 
building and all of the gas consumed is registered 
through it and no separate record is kept or charge 
made to the tenants for gas service as such. In other 
words, we sell the idea to the landlord to include gas 
for refrigeration and cooking in with the rent and supply 
a service to his tenants that is a step nearer to complete 

















Fig. 10. Special model 


60.40 — 
100 (4.01) 


66 20 


(55.26 +4 


- 401 ml 


The analysis so computed totals 100.09%. 


The analyst ar- 
rived at approximately 0.1% from the starting point. i 


It is re- 


ported to the nearest 0.1% as follows: 


Yo 
Ill. 10 
O: 
H: 
CO 
CH, 
N; 


CO, 2 
( 
( 


). 
) 


hotel service. There is no applying for gas service 
on the part of the tenant, no meter reading, no bill 
rendering or collection made from him. The tenant 
has been relieved of all this, but in turn the landlord 
has included the cost of this service in the rent the same 
as he does with the hot water supply or the elevator 
service. This change—from separate meters for each 
tenant—to a single meter—can be made easily in most 
buildings without inconveniencing the tenants. It is 
working successfully, and is securing and holding the 
tenants for the landlords—A. J. Peters, Consolidated 
Gas Company of New York. 
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Somebody else hires a brass band and pa- 
rades the hall in th’ interest of a two-main 
system as endin’ all troubles on both sides of 
the street. While another brings in, in a 
cage with padded bars, the big-city distribu- 
tion man that got that way because they 
was too dang many mains in the’ streets 
now. 








EAR SAM: 

Every time I lift up a flat rock in th’ 
woods and see th’ ensuin’ scurryin’ about 
among th’ inhabitants there revealed to th’ 
light of day, I git reminded of one of these 

gas distribution men’s conf’rences like I attended th’ 
other day. 


For, Sam, that same runnin’ around in circles that’s 
shown when a rock is lifted or a distribution conf’rence 
opened makes me wonder if they ain’t some aimlessness 
mixed up in the activity in both places 


And now that you’re swappin’ your efforts for yout 
pay in th’ distribution end of th’ game jest now, I’m 
moved to a couple of remarks or so in that department. 
And I freely admit I ain’t a’ engineer, havin’ had to rely 
on hoss-sense a heap of places where a smarter man 
would have substituted his eddycation. 


But, gittin’ serious, th’ hopeful thing to me about it 
is that they is so much activity. Of course, some of th’ 
trouble is that they aint nothin’ makes a big gas stock 
holder wake up in th’ night screamin’ that th’ poor-house 
is gittin’ him like havin’ “Unaccounted for gas losses’’ 
mixed up in his quarterly reports and his nightmares. 
And when stockholders gits to screamin’ th’ 
boys jest naturally gits th’ reaction 
way of saying ketches hell! 


operatin’ 
which is a nice 


So everybody begins bustin’ loose with a’ idea under 
th’ stimylus, and rushin’ off to a meetin’ somewhere to 
read a 20-page paper, 19 pages of which is devoted to 
tellin’ how they have solved th’ problem; and the last 
one devoted to explainin’ that they aint sure they’ve 
solved it yet either. Only, everybody’s asleep after page 
ten, anyhow, and it don’t matter. 


Pipe-corrosion gets ’em up in the air, and joint-leak- 
age keeps ’em there. Steel pipe manyfacturers pace th’ 
floor tryin’ to decide whether to kill or cooperate with 
th’ makers of protective pipe-coatings that’s beating 


loud drums in th’ street outside; every boost for th’ 


coating soundin’ exactly like a knock for steel. 


Cast iron pipe makers, busy tryin’ to live down th’ 
kick in th’ pants they give gas-pipe buyers years back 
when pig-iron with a hole in it, and tonnage the pipe 
maker’s dream, dribble at the mouth around th’ edges of 
the groups, and see a chance to sell in volume if half 
they hear is true. 


Everybody’s got a pet joint, and th’ din is deafenin’, 
til it drowns out the low steady pessimistic chirpin’ of 
some embittered gas engineer in the corner that aint 
nothin’ any good—includin’ daylight savin’ and th’ Aus- 
tralian ballot—and indicatin’ that he is goin’ off in the 
varden and eat worms. 


Advocates of puttin’ all mains in th’ 
parkways and thereby endin’ all troubles but 
hay-fever and taxes, gits in th’ way of am- 
bulances tryin’ to git to the hospitals with victims run 
over already in the rush to put four kinds of mains, 
nine sorts of conduits, and a trunk sewer in them same 
parkways before somebody else thought of th’ idee. 


Another chap rushes around with a’ Arithmetic, 
provin’ by it that short-haired women and short lengths 
pipe was ruinin’ th’ country and th’ gas industry, and 
hollerin’ for abolishun of all pipe-joints. Accordin’ to 
him, Heaven is piped with endless lengths—not a joint 
in a carload. 


At hearin’ which, three manyfacturers of couplin’s 
and two bolt-makers creeps weepin’ from th’ hall and 
jumps into th’ adjacent river, in order to go to th’ other 
place, where they can still do bus’ness with th’ gas 
comp’ ny. 


But it aint all bedlam, Sam. Underneath, there’s a 
heap of cold common sense at work. Includin’ recog- 
nishun of th’ sound scientific principle that corn-plasters 
can’t cure crossed-eyes, and that takin’ sulphur an’ mo- 
lasses internally has practically no effect on fallen arches 
or a broken leg. Different causes, troubles, and localities 
still calls for different remedies. One man’s panacea can 
still he another man’s pain. And one of these days one 
of these brainy boys with his sleeves rolled up is goin’ 
to shoot out of th’ ruckus with th’ answers. One, say, 
for th’ lad whose soil is a mixture of sulphuric acid and 
quick-lime, so far as its pipe-eatin’ abilities is concerned. 
Another for th’ pipe-joint that’s faced with holdin’ th’ 
gas, yet resistin’ expansion, contraction, traffic poundin’s, 
vround movement, and argument. And still another 
for how to squeeze in another main on State street, Chi- 
cago, without th’ use of a shoe-horn. It'll be not the 
answer, but the amswers. 


And when that’s done—as it will be before they quit 
diggin’ at it—all this present scurryin’ around will be 
justified, and th’ funny way they looked to a’ old fossil 
like me while they were doin’ it, more or less forgot 
about. 


And I’m lookin’ for you up front with one of th’ 
remedies for your comp’ny, Sam. For, after all, like 


charity, a sound solution for your own troubles ought to 
begin at home. Leavin’ me. 


Yours for more research and less leakage. 


Yoni, Wikee 
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June 


UNE is a happy month, the month of 
J pearl and the wild rose, the month when 
dad gets a bit of attention and a big oppor- 
tunity to shell out for the bride and the 
sweet girl graduate. It is the time when 
out-door sports come in for a big swing; 
fishing, tennis and motor trips over the 
week-end. 


Window displays may be built to feature 
the advantages of food preservation to the 
bride, by tieing—in the silent gas refriger- 
ator with wedding scenes, hearts, the bride, 
the new home, orange blossoms and wed- 
ding bells; or father may come into the 
picture, or the graduate, with school colors. 
pennants, etc. 


It is said that 1,250,000 folks marry during 
each year in the United States and that 
the greater per cent of the marriages occur 
during the month of June. This affords the 
smart salesman a wonderful opportunity to 
sell the new home managers gas refrigera- 
tion, as well as ranges, automatic hot water 
service, laundry equipment and incinerators. 
The time to get folks to spend is when they 
are buying, and oh what an opportunity 
exists when new homes are being outfitted! 
June should be an ideal month for the sale 
of all gas appliances and especially so for 
gas refrigeration. 


Elsewhere in this issue of the American 
Gas Journal will be found ideas that will 
aid you in doing ‘a bang-up job of selling 
during the month of June. Look for them. 
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2—Tues. 


3—Wed. 


4—Thurs. 


5—Fri. 
6—Sat. 

.7—Sun. 
8—Mon. 
9—Tues. 


10—Wed. 
11—Thurs. 
12—Fri. 
13—Sat. 
14—Sun. 
15—Mon. 
16—T ues. 
17—Wed. 
18—Thurs. 
19—Fri. 
20—Sat. 


21—Sun, 


22—Mon. 
23—Tues. 
24—Wed. 
25—Thurs. 


26—Fri. 
27—Sat. 


28—Sun. 
29—Mon. 


30—Tues. 
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Hold morning meeting of 15 minutes to see that the stage 
is all set for gas refrigerator sale. Inspect boxes on sales 
floors. 

Chalk-up results of first day’s sales. Talk to salesmen 
individually. Look over proof of ad. to be run Wednes- 
day. 

Paste up copy of advertisement in sales room; ask all 
salesmen to tell you what advertisement featured. Hob- 
son sank Merrimac, 1898. 

Check-up on telephone calls. George III, King of Eng- 
land, born, 1738. 

Have Home Service Department serve ices to customers; 
distribute ice-box recipes. 

Change window display tonight. 
tickets. 

Resolution of Independence presented to 2nd Continental 
Congress, 1776. 

Conduct meeting 15 minutes in morning. Get advertise- 
ments ready for week. 

Run large advertisement; hold demonstration on sales 
floor. John Howard Payne, author “Home Sweet Home,” 
born, 1791. 

Take trip about town to ascertain what is being done in 
home and apartment building. 

Jeanette Rankin, congresswoman born, 1880. 

Run big advertisement. Have home service department 

demonstrate that gas refrigeration permits home manager 
to properly preserve fish and fowl until cooking time. 

See that everything is in readiness to change window 
display this evening. General Pershing and staff arrived 

in Paris, 1917. 

Flag Day. 

Check-up with manufacturer; see if there are any further 

sales helps to come forth. 

Run big ad. Paste-up advertisement in sales room. Battle 

of Petersburg, Va., 1864. 

Have salesmen make extra call on apartment house own- 

ers and builders. Battle of Bunker Hill, 1775. 

Check-up on employee users. 

Father’s Day—arrange to interview the head of the family 

in the evening, by appointment arranged by the home 

manager and with her consent. 

Where special offer is being made arrange to bring it to 
the attention of the prospective purchaser by “Only 10 
Days Left” advertisement in Sunday newspaper. 

Plan ad to impress customer that time plays a big part 
in your special plan and that he must act immediately, lay 

= idea out with the view of running an ad. on Wednes- 
ay. 

Hold sales meeting; go over all details. 

Penn’s treaty with Indians, 1693 

Have home service department demonstrate special dishes 

starting today and continuing throughout week. 

Hold 15 minute meeting to discuss ways to close-up on 

prospect list. Custer Massacre, 1876. 

Lucky Friday; urge men to call on every prospect. 

Go over all that has been done up to now. Check over 

final newspaper advertisement and employees activities; 

arrange for final demonstrations by Home Service depart- 
ment. 

Make mental survey of what is to be done after Refriger- 

ator activity has ended Tuesday. 

Final meeting to go-over “Clean-up” activities today and 

tomorrow. Conduct store demonstration. Check-up to see 

that all prospects have been called upon. 

Last day of activity, clean-up and sign-up day. 


Change soiled price 
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Summer Sale of Silence — 
Naturally, The Gas 
Refrigerator 


N building a plan to induce people to purchase gas 

refrigeration the following method of procedure has 
been found very profitable: First, layout a foundation 
thus; 1—A complete plan for the activity, 2—Educa- 
tional work to be undertaken and accomplished, and 3— 
The execution of the plan. These are the cardinal 
points, the places to start from, and the success or fail- 
ure of the whole plan depends entirely upon the thor- 
oughness with which the details radiating from these 
points are worked out. 


Plan of Activity 


1—Duration and dates. Duration—long enough to 
enable the sales force and the organization to find their 
stride. Not too long; long drawn-out activities are 
tiresome and frequently lose so much momentum that 
the sale is a failure, regardless of how well it has been 
planned or how well it got off at the start. Dates should 
be set (now, for next month) long enough in advance 
to permit all preparatory work to be accomplished. 

2—Merchandise to be sold. List model by model and 
play-up any particular model, one that analysis shows 
fits a general need. 

3—Prices and terms. These should be established on 
all models and listed for quick reference. Down pay- 
ments and monthly payments, time price and cash price 
should also be listed. All prices should include delivery 
and connection in the home of the customer. 

4—Advertising. Work out a schedule of all adver- 
tising, show proofs and samples of all material to be 
used with dates of release or publication. 

5—Allowance and premiums. If used, these should 
be listed. Make it plain that such allowance or premiums 
are offered for a limited time only and that they will 
positively be withdrawn at the end of the activity. Ex- 
tended offers lead customers to believe you have added 
a lot of extras in your mark-up and cause them to ex- 





Ray Martin, display manager of the Consolidated Gas 
Company used this very effective : display ad- 
vertisement to bring out the fact that gas refrigeration 
is inexpensive 


WINDOE 
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water are the whole" works” 
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reingerator makes cold and treeses 
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| trigerstor Seles, Inc. $1 East etd 
Street, New York City 





Om Diapley ot These Stores and Gas Companies’ Offices 
CONSOLIDATED CAS COMPANY THE SROOELY® UMON Cas CO. 
KINGS COUNTY LIGHTINC CO. 
BROOKLYN BOROUGH Cas CO. 
NEW YORK @ RICHMOND Cas COMPANY 
‘THE BROW Cas @ ELECTR CO 
SAST RIVER Gas CO. 


PUBLIC SERVICE ELECTRIC & CAS COMPANY 
NEW AMSTERDAM CAS CO. STANDARD CAS LICHT CO. 
NEW YORR & QUEENS CAs CO. WESTCHESTER LIGHTING CO. 
(CENTRAL UNION CAS CO. ABRABAM @ STRAUS 
NORTHERN UNION CAS CO. FREDERICK LOESER & CO. tae 


Ash your Con Company about paying jor an Electreins on the budget peyment plan—you will be surprised wo \narn how cnsy i ls to cum this Refrigarater 





A very effective way of appealing to the desire for 
the modern. A newspaper advertisement used by the 
Consolidated Gas Company of New York and affiliated 


companies. 


pect concessions every time they make a purchase at 
your store. 
6—Quotas. Establish a reasonable quota for the 
period of the activity and break it down to teams or 
individual salesmen. Do not give any team or sales- 
man a quota that you do not expect can be met. 


7—Employee co-operation. Lay out a plan where- 
by you can secure the co-operation of all employees, 
pay them a definite amount, say $5.00 per unit for 
every sale made from a lead turned in by them. Make 
it plain that a lead is the name and address of some- 
one who has not been talked to by a regular sales- 
man during a period of thirty days prior to the open- 
ing of the drive, and one who the employee feels 
reasonably sure is interested in the purchase of a 
refrigerator because he has talked to him. Have a 
special employee prospect card made up and insist 
that all prospects be turned in to the sales manager 
by the employee, in person, after dating and 
setting down the time that the prospect card 
was turned in. Further, it should be understood 
that no name will be considered that the sales de- 
partment is actually calling upon with the view of 
selling a gas refrigerator. 


_ &—Stock. Order for ample stock should be placed 
in advance of the opening of the sale. It is particular- 
ly important to have a representative store display and 
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enough merchandise to take care of immediate orders. 
A customer may look at, and talk about gas refrigera- 
tors for two years and not buy, yet, when he makes a 
down payment and signs the dotted line, he wants his 
refrigerator at once. 


Educational Work 


While we refer to this phase of the undertaking as 
“educational” it might also be thought of as something 
else; for instance, a rally or a get together activity. 
This part of the plan calls for a meeting of salesmen 
and all others interested (the aid of every employee 
should be solicited in an activity of this nature) at 
which the sales manager, the manager and a represen- 
tative of the manufacturer should go over, in turn, the 
merchandise, the advertising, the offer to be made the 
customer, the desirability of the merchandise, the vari- 
ous appeals that may be employed to arouse interest, 
the models, the prices, the down payments, the month- 
ly payments, and the offer to employee users (if this is 
to be part of the plan). 


SUMMER SALE of SILENCE 
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Thermometer Chart to show salesman’s Records 


Further, it should be brought out that the company is 
anxious to have the sale be a successful one for the rea- 
son that they are desirous of building up the domestic 
gas load and too, for the reason that it is very de- 
sirous at this time to equip the American home with 
more and better gas appliances. The sales manager 
should show the quotas set and explain what pro- 
motion work had been and would be done to help 
each salesman or team to make their quotas. He 
might also point out the advantages of gas refrig- 








eration over other types, show how proper refrigera- 
tion saves foods, etc., etc. 

Where direct mail is to be part of the promotion plan 
the work of listing a picked list of prospects to receive 
the mailings should all be worked out in advance of any 
other advertising, and cards for the salesmen’s use 
should be made up listing the prospects and dates of 
mailings. These cards should be handled by the sales- 
manager who, in turning them over to the salesman, 
should demand a report back in a stated time. 

Newspaper and other forms of advertising should all 
be laid-out as far in advance of the opening of the 
sale as is possible and proofs of the ads and samples 
of the other advertising should be at hand to use in 
connection with morning or evening meetings. 

Window and store displays should also all be planned 
well in advance of the opening of the activity. A win- 
dow display or displays should be “in” and the floor 
displays all set up on the morning the drive opens. 

Plans for salesmen’s calls should be worked out by 
sections, streets or blocks. A plan for developing 
prospects and arranging for calls for salesmen, via the 
telephone, should be scheduled and delegated to a young 
lady who has been properly schooled in this manner of 
customer approach. 

Plans for store and window demonstrations to be held 
at least twice each week during the activity should be 
worked out in advance and advertised in the Friday 
Food Sections of the newspapers. 

All other forms of advertising, posters, store and 
window cards, truck banners, novelties, etc., etc., should 
be ordered along with any special forms that may have 
to be printed or imprinted, such as special recipe cards 
and books. Detail by detail these “things to do” should 
be set down on a schedule to be used by the sales mana- 
ger, in order that he may see that everything moves as 
scheduled from day to day during the activity. 

Other Items That May Help 


A—In opening a sale of this kind it is an excellent 
stimulant to have the manager of the organization mani- 
fest an interest in the activity. A personal letter sent 
by this executive to all employees builds up an interest 
in a big way. This letter should be written somewhat 
along the following lines: 

“Dear Co-Worker: 

On June first we open our “Summer Sale of Silence” 
—an activity to sell gas refrigerators, and build up our 
sales per meter. 

We naturally want to make this a most successful 
undertaking. We want to set-up something in the way 
of a record that we all may be justly proud of, some- 
thing for other gas companies to shoot at—and we can 
do it with your help. 

Your job as an individual will not be a hard. one. 
All we ask of you is that during the next thirty days you 
talk about gas refrigeration, ask your friends and neigh- 
bors if they wouldn't like to own a silent gas refrigera- 
tor. Mr. ————————- will acquaint you with the re- 
frigerator we have to offer and furnish you with de- 
scriptive matter and prices and terms and cards to use 
to supply the names and addresses of interested friends. 
Ask him for the folder today and let him explain the 
simplicity of gas refrigeration to you in order that you 
may help us put this sale over. I am depending upon 
yau and will be mighty happy to see your prize check 
come over my desk. I am starting today to get five 
prospects myself. 


Sincerely yours, 
General Manager. 
P. S.—See Bulletin Board for Prize Offer. 
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B—Prizes for salesmen are often used. Both cash 
and merchandise have proven popular. Where mer- 
chandise has been used the catalog is sent to the man’s 
home with the idea that the feminine members of his 
family will become interested in the prizes and thus aid 
him in securing new prospects. 

C—Contests for salesmen are frequently staged. 
Among those that have proven successful are Cross 
Country Races, via blimp, ship, and auto. The Bean 
and Turkey Dinner affords a great kick to some or- 
ganizations. The Stud Poker Contest has proven popu- 
lar in the past, along with the Fill the Holder Contest, 
the Pot of Gold Contest and a number of others. Prizes 
are used in connection with all of these contests. (See 
back issues of this magazine for details). 

O—Charts of various descriptions are used to good 
advantage during these special activities. In an activity 
of this kind the thermometer chart (see illustration) is 
very popular. This chart enables the salesmanager to 
keep sales and quotas before his men at all times, is 
easily plotted and understood and adds a bit of compe- 
tition among the men. 

E—Using the user is another idea that is gaining in 
prominence and popularity. This plan calls for a can- 
vass of all users for the purpose of securing the names 
and addresses of people who have seen the gas refrig- 
erator and who have actually expressed a desire to own 
one. A list of users is made out in card form and 
turned over to the salesmanager, who in turn hands the 
cards and a small advertising novelty (a water bottle, 
a box of recipe cards or a cook book) over to the sales- 
man with instruction to call on the user and present the 
gift and secure the name or names of friends who have 
expressed a desire to own a gas refrigerator. All cards 
are turned back to the salesmanager with a full report 
by the salesman together with the names of prospects 
secured. Prospects, naturally, are then turned over to 
the salesman in whose territory they happen to live with 
instructions to call, etc. This plan is most effective when 
carried out in detail. The call, by the way, on the user 
is the first call to be made by the salesman on the day 
the card is turned over to him. 


Bluefield Gas Co. Doubles 
Output of Gas Refrigerators 
In _ 1930 


ee refrigeration is increasing by 
leaps and bounds,” said S. B. Thompson, ad- 
vertising manager of the Bluefield Gas and 


Power Co., Bluefield, W. Va. “In 1930 we increased 
our 1929 installations by 100%, and 1931 has started 
equally as good. This was due in part to the intensive 
campaign we carried out to educate the people as to 
the value of gas refrigeration. This campaign lasted 
three months, and during this time we made use of 
newspaper advertising, window display and direct mail. 
I think the best results were gained through direct mail. 
In this section of the campaign every letter was indi- 
vidual, and we only went after what we called ‘hot 
prospects’—people who had given us some definite rea- 
son for believing they were in the market for a gas re- 
frigerator. 

“Before siarting our campaign we worked up a good 
list of prospects, some of which were gained through 
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tips from our sales force as to people who had looked 
at refrigerators in the salesroom, and others through 
systematic canvassing on the part of our outside sales- 
men. 

‘We hold only one special refrigerator sale a year, 
and are therefore able to offer good bargains. In our 
last campaign we offered to accept the old refrigerator 
as part payment on the new. Each refrigerator was 
examined by one of our experts and taken at its value 
tous. There is still a large demand for ice refrigerators 
here, so after we reconditioned the old ice box, and 
placed it in the re-built refrigerator section we had no 
trouble at all in selling it for cash at a small profit. 
During our sale we offered the new gas refrigerator on 
deferred payments if desired—10% down, and 18 
months in which to pay the balance. 

“These terms, and the fact that .we traded in old 
refrigerators, were stated in our newspaper advertising, 
which included not only the local papers, but those of 
a number of country towns adjoining. During this 
time we also had a window devoted to a showing of 
these refrigerators. In the rear was a cutout of a 
big polar bear on a cake of ice, and a sign “Keep Foods 
Cool the Gas Way,” while down front was a larger 
card stating the terms of the sale. 

“The fact that we service all our appliances, in- 
cluding refrigerators, and put no time limit on this 
free servicing, makes a big hit with the public, and by 
keeping our patrons satisfied they become our best 
advertisers, and help us to put over many additional 
sales.” 


—f>—___ 


Use of Butane in Meeting Peak 
Load Conditions 


(Continued from page 53) 


The practical problem of meeting peak load condi- 
tions resolves into one of supplying a gas capable of 
giving an appliance thermal input of not less than 90% 
of the normal input, and having a rate of flame propa- 
gation high enough to permit the desired input without 
blowing away of flames. The use of the tables and 
figures permits easy calculation of volumetric increases 
possible for various mixtures of gases and butane. 

The economic advantage of using butane both from 
an investment and operating viewpoint is so great as to 
be obvious. Individual cases vary so much in manufac- 
tured gas investment costs that in order to make com- 
parisons, details of plant equipment already available 
are necessary. The properties that enable butane to be 
transported and stored as a liquid permit low storage 
costs for large quantities of readily available fuel. 

Table No. 4 gives the delivered cost of butane per 
100,000 B.T.U. for costs and freight rates as listed. 


Table No. 4 
Delivered Cost of Butane per 100,000 B.T.U. (therm) 
Freight Rate Per Gallon Group III 


$0.010 


$0.0293 
0.0317 
0.0342 


Butane F.O.B. 
Cost per Gallon 


$0.0200 
0.0225 
0.0250 
0.0275 
0.0300 
0.0325 
0.0350 
0.0375 
0.0400 





$0.020 


$0.0390 
0.0415 
0.0440 
0.0463 
0.0488 
0.0512 
0.0537 
0.0561 
0.0585 


$0.030 


$0.0488 
0.0512 
0.0537 
0.0561 
0.0585 
0.0610 
0.0635 
0.0658 
0.0683 


$0.040 


$0.0585 
0.0610 
0.0635 
0.0658 
0.0683 
0.0708 
0.0731 
0.0756 
0.0781 
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Important Distribution Problems 
Discussed at Annual Conference in Cincinnati 


HE Eighth Annual Distribution Conference of American Gas Association, held at Cincinnati, April 


8-10, amply attested to the value of thesse gatherings. 


Upwards of four hundred gas men from 
Ss 


many sections of the country were in attendance and various problems on distribution subjects 


were discussed. 


an important place in the conference. 
Pipe protection, butane-air gas systems, distribution machinery, meters, pipe joints and welding, dis- 
tribution pressures and other important topics were covered by the papers presented. 
The dominating thought to be gathered from this meeting would seem to be that the next five or six 


years will see great strides made 
difficult of solution will be master 


neers as a whole. 


George Wehrle, Public Service Com- 
pany of Colorado, Denver, discussed the 
change-over from manufactured tc na- 
tural gas, particularly from the stand- 
points of: 

i. Effect of natural gas upon consump- 
tion. 


Comparison Between Manufactured and Natural Gas Statistics 


Number Domestic Custcmers 

Number Househeating Customers......... 
Number Commercial Customers 

Total Domestic Rate Customers 

Number Industrial Customers... 

Total Number Customers 


Sales per Domestic Customer 

Sales per Househeating Customer 

Sales per Commercial Customer 

Average Sales per Domestic Rate Customer 
Sales per Industrial Customer 

Average Sales per Customer 


Domestic Sales—M C.F. 
Househeating Sales—M C.F. 
Commercial Sales—M C.F. 
Total Domestic Rate Sales 
Industrial Sales—M C.F. 
Total Sales—M 


M? B.t.u. per Domestic Customer 

M? B.t.u. per Househeating Customer 

M? B.t.u. per Commercial Customer 

M? B.t.u. per Average Domestic Rate 
Customer 

M? B.t.u. per Industrial Customer 

M? B.t.u. per Average Customer 


Price on Arc Welding 


H. C. Price, Welding Engineering 
Company, Bartlesville, Oklahoma, traced 
the development of electric welding in 
his paper, “Arc Welding of Steel Pipe.” 
He noted the following conclusions: 

The advantages of this type of electric 
welding can be expressed under three 
headings—quality, speed and cost. Un- 
der quality we have four points, as fol- 
lows: 


1. STRENGTH AND DUCTILITY 
OF WELD. This is proven by actual 
data. We have a weld whose grain 
structure closely approaches that of the 
pipe. 

2. ELIMINATION OF LEAKS. 
The weld metal when applied is very 
fluid, resulting in a minimum of number 
pin holes. By applying the weld in two 
beads pin holes on the finished weld are 


Manufactured Natural 
+ 


40.00 


).00 75,019.00 


1,906,817.00 
272,645.00 


Effect of natural 
Effect of natural 
counted-for gas. 
Effect of natural gas upon service. 
Effect of natural gas upon hazard. 
From his report the following tabula- 
tion is of particular interest. 


Ras upon revenue. 


gas upon unac- 


Denver, Colo. 


Increase 
2 over Col. 1 
35.00 or 5.70% 


Gas—1930 Col. 
.0U 61,567.00 3,7 - 
01 8,054.00 +-7,682.00 or +2,090.00% 
00 7,312.00 -54.00 or —1.00% 
74,933.00 +. 3,893.00 or 

6.00 +86.00 or 
+3,979.00 or 


—14.10 or 
475.60 or 
—69.18 or 

T 3.77 or 

+ 15,184.70 or 
+-21.00 or 


,947.00 
75,521.00 


—976,870.00 or 
+-1,802,876.00 or 
,923.00 —377,722.00 or 
,391.00 +-448,284.00 or 
5,888.00 +-1,305,888.00 o1 
,279.00 +-1,754,172.00 

15.10 +3.4 
57.70 35.6 
3 8 


0.82 +50. 


v4 
1 


49.50 +-31.21 
15,184.70 + 15,184.70 
66.73 +48.44 +-264.5U0% 


practically eliminated. In 312 miles of 
line which have been tested up to this 
time, pin holes have been discovered in 
only three welds. 

3, UNIFORMITY 
WELDING. 


OF THE 
This method has eliminated 
much of the human element in field 
welding. The weld is made more 
quickly; high current and heat are used, 
and it is practically impossible not to 
penetrate thoroughly or to get good 
fusion. The changes in the temperament 
and the physical condition of the opera- 
tor will not readily affect the quality of 
ite welding as has been the case here- 
tofore. The welding is less tedious and 
tiring. 

4,FEWER WELDERS ARE 
NEEDED. With the results that bet- 
ter and higher grade welders are ob- 
tainable. Our experience has shown that 
the heretofore serious trouble caused by 


Obviously, the matter of natural gas and its bearing on distribution procedure occupied 


in distribution work, and problems which at present seem obscure and 
ed by research and a pooling of the best ideas from distribution engi- 


eliminated. 
We had fifty welders working at vari- 
ous times since last July. Of these not 
quit during the operation of 
the jobs, four men left our employ af- 
ter some of the jobs were completed, 
but forty-six of the men are still on our 
payroll. 


SPEED. From the data it is evident 
that the speed of welding has been in- 
creased about threefold. The speed not 
only affects the cost of the welding 
alone, but also the efficiency ot other 
operations connected with the laying of 
pipe lines. By the use of this method 
you can be assured of having the weld- 
ing crews out of the way of the pipe 
laying crews. It is essentially a clean 
cut operation, and the old trouble of 
having everything tied up behind the 
welders should not occur. 


COST. We do not intend to enter in- 
to any argument comparing costs of this 
method with other methods. The cost 
tor different jobs, even using the same 
method, vary greatly, and any figures 
that I might furnish from one job cer- 
tainly might not apply to others. This 
I will state, experience has 
shown that by the use of electric weld- 
ing with heavily coated rod consider- 
able saving has been made. 


turnover of labor has been 


one man 


however, 


+ 


Use of Wedgetite Rings 


“Experience of the United Gas Im- 
provement with Wedgetite Rubber 
Kings,” by H. W. Battin, United Gas 
Improvement Company, Philadelphia, 
showed that this company in 1930 used 
these rings in practically all of their 
properties for new main extension work 
4 inch, 18 miles; 6 inch, 5 
miles; 8 inch, 8 miles; 10 inch, %4 mile; 
12 inch, 7 miles; 16 inch, 1 mile. These 
are all either low or intermediate pres- 
sure mains. The intermediate pressure 
mains are carrying gas at a maximum 
pressure of 20 lbs. per sq. in and were 
tested at the time of installation with a 
maximum of 35 Ibs. per sq. in. air pres- 
sure. 


as follows: 
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Mr. Battin stated that a little trouble 
was experienced at the outset due to the 
fact that bell and spigot specifications had 
not been followed in some cases. How- 
ever, the manufacturers were induced to 
alter their design so that this phase was 
taken care of, with satisfactory results. 

“In U. G. I. properties,” said Mr. Bat- 
tin, the Wedgetite Rubber Rings, in 
most cases, have replaced the ordinary 
cement joint, and since a variation in 
joint space offered no particular dift- 
culty in making a good cement joint we 
had not been so particular regarding the 
diameters of the spigot and the bell. 
However, with the use of the Wedgetite 
Rubber Rings we found that it was ad- 
vantageous to have a more uniform joint 
space. A closer inspection at the foun- 
dries has resulted in the receipt of pipe 
having more satisfactory dimensions. 


“Most of the Wedgetite joints we 
made have gone through more than 
half of a summer, and a full winter, 


and we have not had a single leak. 

“The Wedgetite-Cement Joint exceeds 
the cost of the ordinary cement joint by 
an amount only slightly more than the 
cost of the Wedgetite Rubber Rings, 
and we consider that we are justified in 
spending this additional amount. We be- 
lieve that the use of this joint will 
eliminate the expense of repairing leaky 
joints even when we eventually convert 
some of the present low pressure mains 
to intermediate pressures.” 


—% — 


Studies of Soil Corrosion 


“Soil Corrosion Studies of the Bu- 
reau of Standards,” by K. H. Logan, 
Bureau of Standards, Washington, D. C., 
discussed the difficulty of definitely 
drawing conclusions at the present time 
regarding the effects of various soils on 
pipe. Mr. Logan spoke of the coopera- 
tion between the Department of Agricul- 
ture and the Cast Iron Pipe Research 
Association along the line of produc- 
ing a map which will show roughly the 


distribution of corrosive soils in the 
United States. 
“It is probable,” said Mr. Logan, 


that it will seldom be practicable to pre- 
determine accurately the corrosion to 
which a long pipe line will be subjected. 
Nevertheless, it is probable that even 
now a careful survey of a pipe line 
route for the purpose of determining the 
corrosiveness of the soils encountered is 
more than justified if the work is un- 
dertaken by someone familiar with soil 
corrosion problems. 

“The thing which raises the greatest 
doubt as to the advisability of a 
corrosion survey is the uncertainty as to 
the proper method for providing against 


, 
soil 


the action of the corrosive soils after 
they have been located. 

“Such data as are‘available indicate 
that the conditions under which pipe 


lines are frequently laid make it very 
difficult if not impossible to properly 
apply certain types of protective coat- 
ings. There is also evidence that some 





protective coatings which are satisfac- 


tory under some conditions fail when 
exposed to others. Unfortunately the 
necessary requirements for pipe line 


protection under various soil conditions 
are but partially understood. The maker 
of coatings has no sure way of determin- 
ing whether his new product will render 
better service and the purchaser no 
rapid means of determining whether a 
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proposed product will fulfill his require- 
ments. Most data on field performance 
of coatings are indefinite as to the exact 
performance of the material reported 
upon and as to the soil conditions af- 
fecting the installation. On this ac- 
count data on the failure or success of a 
coating in one part of the country are 
frequently of little real help in the pro- 
tection of a new line.” 


—___—_+—___—_ 


Economics of Butane-Air Gas Systems 


“Economics of Butane-Air Gas Sys- 
was read by Leon J. Willien, 
Byllesby Engineering and Management 
Corporation, Chicago, and discussed the 
total investment requirements, total 
operating costs and the net earnings for 
serving butane-air gas to 300, 500, 750, 
1000 and 1500 customers in small com- 


munities 


tems,” 


From certain basic data Mr. Willien 
derived the following two tables on the 
cost of operation and revenue to be de- 
rived from butane-air gas systems of the 
size indicated above. In most instances 
this basic data was obtained from such 
systems already in operation; however, 
where any necessary data were erratic 
recourse was had to data obtained from 


TABLE I 
Total Capital Investment 



































Customers Served 300 500 750 1000 1500 
Intangible 
er $2,000 $2,000 $ 2,000 $ 2,000 $ 2,000 
PS bites: & 65x ee Saleen 1,000 1,000 1,000 1,000 1,000 
cones er ee $ 3,000 $3,000 $ 3,000 $ 3,000 $ 3,000 
angible 
Plant Cost 
Land & Grading ....:0..5.. $ 800 $ 800 $ 800 $ 1,200 $ 1,200 
Railroad Siding ........... 1,100 1,100 1,100 1,100 1,100 
eg Re Se Seen 3,200 3,500 3,500 5,000 5,000 
Butane Storage Tank ...... 2,500 2,500 2,500 3,000 3,000 
Gas Storage Tank ...+..... 2,600 4,300 6,450 8,600 12,900 
Vaporizing Equipment ..... 660 660 660 660 660 
Carbureting Equipment 1,560 1,560 1,560 3,120 3,120 
Control Equipment ........ 1,320 1,320 1,320 1,320 1,320 
Compressing Equipment 1,140 1,140 1,140 2,280 2,280 
Misc. Ltg., Piping, elec. and 
water SEPVICE .....0 ccc. 3,600 3,600 3,600 5,000 5,000 
Total Plant. Gost .....5.... $18,780 $20,480 $ 22,630 $ 31,280 $ 35,580 
Distribution System ....... 29,100 48,500 72,750 97,000 145,500 
Office furniture & fixtures .. 600 600 600 1,000 1,000 
Working Capital .......... 1,600 2,500 3,560 4,500 6,500 
Yo aye ree oe $50,080 $72,080 $99,540 $133,780 $188,580 
[otal Capital Investment $53,080 $75,080 $102,540 $136,780 $191,580 
TABLE II 
Operating Expenses, Revenues, and Net 
Returns Per Year Basis 
Customers Served 300 500 750 1000 1500 
OSES GE SR ee ee $ 3,500 $ 5,835 $ 8,750 $11,670 $17,500 
ee eee 423 705 1,060 1,410 2,120 
ee ee eer ee 600 600 600 1,000 1,000 
Misc. Sup. & Exp. ........ 350 350 350 500 500 
ae So a ee 190 315 470 630 940 
Total Prod. & Maint. $ 5,063 $ 7,805 $11,230 $15,210 $22,060 
Distribution Expense ..... 1,650 2,200 2,775 3,400 4,650 
Commercial Expense ...... 900 1,500 2,100 2,600 3,450 
New Business Expense 600 950 1,350 1,700 2,325 
General & Misc. Expense .. 1,470 2,350 3,300 4,100 5,475 
Total Oper. Expense ...... $ 9.683 $14,805 $20,755 $27,010 $37,960 
Revenues from Gas Sales .. $13,200 22,000 $33,000 $44,000 $66,000 
Revenues from Merchandise 
NR! cei eats Mss aes 600 950 1,350 1,700 2,325 
Seer $13,800 $22,950 $34,350 $45,700 $68,325 
Net Oper. Revenue ........ 4,117 8,145 13,595 18,690 30,365 
i ee ee eee $ 970 $ 1,392 $ 1,920 $ 2,585 $ 3,640 
PeeenebOS Gi acs css sacae 2,605 3,260 4,082 5,553 7,190 
Total Taxes & Depr. ....... $ 3,575 $ 4,652 $ 6.002 $ 8,138 $10,830 
Met: RREWOMME 6. vfs cccecccden 542 3,493 7,593 10,552 19,535 
Net Revenue on Capital In- 
a ees 1.0% 4.7% 7.4% 7.7% 10.2% 
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manufactured gas plants of a comparable 
size. 


on — —$—_____ 
Soil Stresses 


“Soil stresses,” said Mr. O. K. Smith, 
in his paper, ‘A Study of the Various 
Kinds and Types of Underground Pipe 
Coatings,’ “and the ability of the con- 
struction engineer to lay the pipe with- 
out injuring a coating are factors gov- 
erning the physical properties of the 
efficient pipe coatings today. Soil 
stresses may be termed counter action 
on the part of the soil to the expansion 
or contraction of the pipe. Again, it 
may come from wet marshy soil drying 
cut and forming deep cracks in the 
earth. As these cracks open up, it is 
possible that a thin coating would be 
ruptured at this point. An enamel coat- 
ing, especially if reinforced by wrappers, 
would be liable to rupture under 
these stresses. To use a pitch without 
a filler, it is necessary to concentrate 
the material to a higher melting point 
than if a suitable filler were used. This, 
of course, gives a more brittle coating 
and greater possibilities of cracking and 
spalling under soil stresses and temper- 
ature variations. With suitable fillers 
such as the addition of more carbon 
black, silica, mica, asbestos, tallow, etc., 
the melting point can be lower and yet 
have a coating which will not flow to 
the lower side of the pipe after installa- 
tion. 

“We have come to the conclusion 
that a wrapped pipe using one or more 
coats of hot application enamel and one 
wrapping of a suitable wrapper is the 
most efficient coating which can be put 
on. We believe also that this should be 
done by machine either in the field or 
at the pipe mills. You may say that 
ordinarily the costs are too great to use 
this type of construction. This brings 
out the economic side of the problem, 
and we also believe that the value of a 
pipe coating in years of service is pro- 
portional to the original expenditure, 
whether it be a single coat of a cold ap- 
plication material, or the highest qual- 
ity mill wrapped pipe. 

“The wrapped pipe also has it advan- 
tage in construction within the city 
limits. Mains are usually laid through 
the boulevards and it becomes necessary 
to tunnel under driveways and side- 
walks. These may be as high as ten or 
twelve in each city block. Herein lies 
one of the worse difficulties in con- 
structing lines of coated pipe and getting 
the pipe laid in the trench without in- 
juring the coating in a great many 
places. When it is necessary to force 
the pipe through tunneled places, we are 
quite firmly of the opinion that a ma- 
chine wrapped pipe offers the best solu- 
tion of the problem, and also the most 
economical in the end. 

“In looking at this problem from the 
most efficient standpoint, we believe it 
is going to be necessary for the manu- 


less 





facturers in the future to produce 


enamels of varying qualities, especially 
as to melting point to cope with the dif- 
ferent conditions in construction.” 


—— 


Distribution Design 
Distribution design for the cities of 
Angeles, Denver, Cincinnati and 
Chicago was handled in papers by 
Messrs. Wm. H. Henderson, C. A. Har- 
rison, E. A. Munyan and V. F. Bittner 
and J. J. Novy respectively, 

“Tt is obvious that in general no great 
economies can be realized immediately 
in changing a distribution system from 
one type to a more efficient type of de- 
sign,” said Mr. Harrison, “and in some 
cases such a change may result in an in- 
creased cost for the immediate future. 
However, all distribution systems are 
small before they become large, and the 
economy or waste due to distribution de- 
sign becomes large in proportion to the 
increase in the size of the system. At 
this particular time many systems are 
confronted with the conversion to na- 
tural gas. As a result these systems 
may in two or three years take on an 
increase in gas loads which under nor- 
mal conditions of development would 
only be realized in twenty years or more. 
The resulting economies of adopting a 
more efficient type of design are under 
these conditions realized in a very short 
period. It may, therefore, be particu- 
larly advantageous, as my Own organiza- 
tion has done in many cases, to com- 
pletely change the type of distribution 
design and operation, at the time a con- 
version is made to natural gas.” 

In part Mr. E. A. Munyan, Union Gas 
& Electric Company, Cincinnati, drew 
attention to the relationship existing be- 
tween the distribution and sales depart- 
ments, saying 

“Just remember that gas heating for 
industrial use is here to stay and until 
some better and cheaper sources of en- 
ergy than used at the present time is 
developed. Househeating is also here to 
stay, and very soon houses heated with 
coal, coke, oil, etc. will be obsolete and 
houses not heated with gas will be hard 
to sell and rent on account of incon- 
venience involved. Then will be your 
opportunity to do some of the things 
some distribution engineers have wished 
to do for some time in the way of im- 
provements. It behooves us all to watch 
the progress of our sales departments 
and to design or re-design our systems, 
raise pressures, etc., in anticipation of 
increased loads and particularly the 
househeating load.” 

In describing distribution design for 
their particular city Messrs. Bittner and 
Novy, The Peoples Gas Light & Coke 
Company, Chicago, narrated the study 
their company had made to determine 
the proper type of system. This study 
began in 1906. They also told of how 
their company makes a pressure survey 
each year and how any sagging tendency 


Los 
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corrected. 


“Invariably,” 
3ittner and Novy, “normal 
pressures are restored by the installa- 


in pressure is 
said Messrs. 


tion of a distribution feeder main, or 
the installation of a district regulator 
and transmission main, or both. When 
the drop in pressure is only slight, the 
increasing of regulator pressures, or the 
installation of automatic loading devices 
on the governors are resorted to.” 

As regards the kind of pipe used these 
gentlemen stated that cast iron bell and 
spigot pipe predominates. “The old bell 
and spigot pipe with its cast lead, ce- 
ment, lead wool, and other types and 
combinations of joints and leak clamps, 
did not produce a tight distribution sys- 
tem, and 1923 all new main in- 
stallations have been made with cast iron 
mains embodying improved joints. Of 
late, Anthony pipe has been used ex- 
tensively in the smaller sizes, while cast. 
iron plain end pipe with Dresser cou- 
plings has been used for the larger in- 
stallations.” 

With reference to the coming of natu- 
ral gas to Chicago they had the follow- 
ing to say: 

“Approximately 39 years ago, natural 
gas was transported to the City of Chi- 
cago from the Kokomo gas fields in In- 
diana through 2—10” screw extra heavy 
wrought iron gas mains. The gas fields 
were gradually depleted, and became ex- 
hausted in 1917. We are now on the 
threshold of the second advent of natu- 
ral gas, and before the expiration of 
another year, we hope to have a natu- 
ral gas mixture available for distribu- 
tion. 

“The increase in the B.t.u. value re- 
sulting from the introduction of natural 
gas, will at first increase the capacity 
of our present main system. However, 
due to the fact that the natural gas mix- 
ture will be supplied to the system at 
only two points, it will follow that the 
gas must travel greater distances to sup- 
ply the consumers. To meet this con- 
dition it is planned to raise the initial 
pressure of the 36” and 48” medium 
pressure belt line from the present pres- 
sure of 7 lb. to an ultimate maximum 
pressure of 25 lb. In order to prevent 
increased leakage from the bell and 
spigot joints due to the increase of pres- 
sure, it is planned to reinforce these 
joints with leak clamps. It is believed 
that the low pressure distribution sys- 
tem will not require much increase in 
main capacity for several years. 

“The network of smaller medium pres- 
sure transmission mains will continue to 
carry the same pressure. The majority 
of these mains are cast iron bell and spigot 
pipe which cannot carry the higher pres- 
sures without leak clamping. The cost of 
leak clamping these mains would be exces- 
sive, and will only be resorted to in indi- 
vidual cases where it is cheaper to leak 
clamp than it is to extend a new high 
presure main into the district requiring 
reinforcing. Therefore, pound to pound 
regulators are to be installed at the junc- 
tion of the smaller medium pressure trans- 
mission mains ,and the higher pressure 36” 
and 48” belt lines. Studies which have 


since 


been made indicate that additional capacity 
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can be obtained in the distribution’ system 
more cehaply through the installation of 
district regulators and short extensions of 
transmission mains than through the in- 
stallation of additional distribution feeder 
mains. In actual practice, we expect that 
a combination of both will be required.” 


Se a Oli 
Spindle Talks on Gas Meters 


In his paper, “Effect of Dehydration 
and Oit Fogging on Meters,” J. E. 
Spindle, Grand Rapids Gas Light Com- 
pany, brought out the need for doing 
everything possible to keep the gas from 
affecting the meter adversely. Mr. 
Spindle’s paper told of what his com- 
pany has been doing as regards dehy- 
dration and oil fogging with the follow- 
ing results: 

“The best evidence of the results ob- 
tained is the record of the seven year 
routine change meters passing through 
our meter repair shop. The record as 
shown includes the year 1927 previous 
to the use of dehydration and oil fog- 
ging, 1928 during which year we had 
nine months of water saturated gas dis- 
tribution and three months with partial 
dehydration and some oil fogging: 


Year Meters % O. K 
1927 8894 47.54 
1928 7502 5322 
1929 8640 52.14 
1930 7967 61.37 
‘ J Slow % Fast 
31.72 15.53 
22.59 19.80 
21.39 21.54 
15.75 19.17 


“The last year represents a continuous 
practice of partial dehydration and oil 
fogging. ‘The results therefore show the 
gradual improvement in registering ac- 
curacy of our meters. Under our seven 
year routine change plan all of our 
meters will soon have been set under 
these favorable conditions. 

“During the past year we decided to 
find out if the older meters which had 
been in use under both conditions would 
reflect a condition somewhat in propor- 
tion to the time in service under old and 
new conditions. We selected two hun- 
dred meters which had been in service 
five years, three years under old condi- 
tions and two years under the new, and 
found their condition better than the 
seven year routine change average con- 
dition : 


Service Meters Tested % O. K. 
5 years 200 65.6 

% Slow % Fast Avg. Net Error 
13.5 21.0 0.80% fast 


“To carry this information a little 
farther we selected two hundred more 
which had been in service four years in- 
dicating two years under each kind of 
service and obtained even better-results: 


Service Meters Tested % O. K. 
4 years 200 71.14 

% Slow Jo Fast Avg. Net Error 
3.98 24.87 1.19% fast 


“Then to completely satisfy our curi- 
osity in this matter we took another 


group of forty-four meters that were set 
after the dehydration plant and fogging 
were in use and had been in service two 
years and found still further improve- 
ment: 


Service Meters Tested % O. K. 
2 years 75.0 

% Siow % Fast Avg. Net Error 
25.0 _- 2.21 slow 


“These figures substantiate our expec- 
tation that conditions would definitely 
improve with particular respect to the 
registration of our meters, and we feel 
sure that as our seven year routine 
change period reaches all meters we will 
then have ideal meter conditions. A 
fourteen year diaphragm change was in- 
augurated several years ago. This pro- 
cedure improved conditions but we have 
now come to the conclusion that this 
diaphragm life can be extended.” 

Other reports and papers were read as 
follows: 

“Report: Cast Iron Pipe Standards 
Committee,” Walton Forstall, Philadel- 
phia Gas Works Company; “Report: 
Pipe Joints Committee,” H. W. Battin, 
United Gas Improvement Company, 
Philadelphia; “Report: Pipe Joint Re- 
search at A. G. A. Laboratory, K. R. 


Knapp, A. G. A. Laboratory; ‘“Mechani- 
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cal Joints Test in Conjunction with Cast 
Iron Pipe Research Ass’n,” K. R. 
Knapp, A. G. A. Laboratory; “Move- 
ment of Pipe in Sub-Soil,” Wm. H. Hen- 
derson, Los Angeles Gas & Electric Cor- 
poration; “Report: Committee on Pipe 
Coatings and Corrosion,” J. K. Crowell, 
S. R. Dresser Manufacturing Company; 
“Report: Developments in Pipe Coat- 
ings Research,” Dr. Scott Ewing, Bu- 
reau of Standards, Washington, D. C.; 
“Summary of Progress in Corrosion Re- 
search of the A. P. I.,’ Dr. Gordon 
Scott, Bureau of Standards, Washing- 
ton, D. C.; “The Application of High 
and Low Pressures to Various Distribu- 
tion Systems,” C. S. Goldsmith, Brook- 
lyn Union Gas Company; “Report: 
Meters Committee,” J. E. Overbeck, Co- 
lumbia Engineering and Management 
Corp., Columbus, Ohio; “Power Tamp- 
ing Machines,” W. E. Kemen, Milwau- 
kee Gas Light Company; “Boring Ma- 
chines of Special Design,” A. H. Ander- 
son, Detroit City Gas Company; “Re- 
port: Committee’ on Lost and Unac- 


counted for Gas,” J. M. Pickford, Mid- 
land ‘United Company, Chicago; “The 
Design and Operation of a Butane-Air 
Plant and Distribution System,” E. L. 
Fischer, United Light & Power Com- 
pany, Davenport, Iowa. 





New High Pressure Gas Valve for 
Building Services. 


The Kitson Company, 261 N. Broad St., 
Philadelphia, Pa., announce a new high 
pressure gas valve for house services. The 


ed opening is connected to the service, the 
other threaded opening being on the side, 
so that a reducing ell can be connected, 
and the riser supplying the building can 
be placed in a vertical position. 

The valve can be set either full open 





valve is attached to the service pipe where 
it enters the cellar. The regulator to cut 
down the pressure is attached after the 
valve. The valve turns on and off easily, 


which protects the mercury seal in the 
regulator. 

The valve is placed in position with the 
clean-out pointing downward. The thread- 


or all off, and is gas tight either way. 
There is provision in the stem for a plug 
or a wire and seal so that the valve can- 
not be tampered with after being set. 

If there is any dirt or dust going into 
the valve, it will remain in the dust 
chamber, and can be cleaned out by turn- 
(Equipment news continued on page 84) 
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T¥COS Pilot-Operated 
ba Pp 


Pressure Regulators 
for Efficient CONTROL 


on Natural Gas Lines 


N all three divisions of the 





Natural Gas Industry, produc- 


tion, transportation and distribu- 
tion, the close, sensitive control of Tycos 


PILOT-OPERATED Pressure Regulators means 


efficiency and economy. 


These Tycos Regulators are used with great suc- 
cess for back-pressure control on Natural Gas 
Gasoline Stills . . .. for pressure control on 
heating processes .... and for pressure control 


over distribution systems. 


Not only is. the accurate control offered by 
Tycos Regulators valuable in itself for safe 
and economical ; transportation and use of 
natural gas. It is of additional value because 
the smooth regulation makes possible accuracy 
of flow measurement, so important to both the 


distributor and user. 


laylor [nstrument Companies 


In Canada In Great Britain 
Taylor Instrument Companies Manufacturing Distributors 
of Canada, Ltd. Short & Mason, Lid. 
Tyeos Building, Toronto London, E-17 








| 
Taylor /nstrument Companies 

| 1 

| 95 Ames Street | 

Rochester, New York | 
Please send full information § concerning | 

| Tyeos Instruments for the Gas Industry to 

| 

| 

| 





Tycos Instruments 
for the Gas Industry 


Anemometers 

EK arometers 

Dipping Needles 
Distillation Apparatus 
Draft Gauges 

Gas Main Thermometers 
Gas Leak Indicators 
Hydrometers 

Industrial Thermometers 
Pressure and Vacuum Gauges 
Pressure Control 
Pyrometers 

Recording Thermometers 
Regulators, Temperature 
Regulators, Pressure 
Water Line Thermometers 


Write for information 
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New High Pressure Gas Yalve 
(Continued from page 82) 


ingoff the valve and removing the plug or 
seal. If it is desired to blow the service, 
turn the gas off, connect up dust orifice 
with the pump, and then turn on the valve. 


. — fe non 


New Gas Boiler for Small Homes 
and Shops 


The American Radiator Co., 40 W. 
40th St., New York City, recently issued 
a folder describing Ideal Arcola Gas 
Boilers. These boilers are particularly 
adapted to small homes without base- 
ments, also for shops and garages where 
no central heating plant has been pro- 
vided. When the househeating require- 





ments are small, it may be connected in- 
directly with a regular water storage 
tank which will furnish hot water sup- 
ply for the home as well as heat. The 
cost of installation is small, and its oper- 
ation is automatic. Copy of booklet will 
be mailed on request. 


— See 


Gardner-Goodman Gas Main 
Stopper 


The Safety Gas Main Stopper Co. 523 
Atlantic Ave., Brooklyn, N. Y., an- 
nounce the Gardner Goodman Stopper 
for low or intermediate pressure. 

The stopper has been used very ef- 
fectively on pressure up to eight pounds. 
It is being made in sizes for use in 
mains from 4 to 8 inches. It is an in- 
vention of Mr. Willis W. Gardner, Dis- 
trict Gas Engineer of the Connecticut 
Light & Power Company at Meriden, 
Connecticut, who has had thirty years 
of practical experience in the gas busi- 
ness and who has been using his device 





American Gas Journal—May, 1931 


Roberts Junior Burner for the Small House 


The Roberts-Gordon Appliance Corporation, Curtiss Bldg., Buffalo, N. Y., announce 


the “Roberts Junior” conversion burner. 


It has the same automatic features of the 


larger types of Roberts burners and was designed to meet the demands ot the modest 


income house. 


Descriptive circular will be mailed on request. 





“Roberts Junior” conversion burner 


a 


very successfully for the last year. The 
patent for the stopper is now pending. 

The canvas covered bag of the Good- 
man make, which has been standard 
equipment for some time is used and the 
invention consists of a brass cylindrical 
container for the bag, to be screwed in- 
to a tapped hole in the main with the 
minimum of danger to the operator from 
escaping gas. The insertion of the end 
of the container in the hole in the main 
effectually stops the flow of escaping 
gas. 

One of the special claims made for 
the device is that the bag can be inserted 
into a live main with a minimum of 





Gardner-Goodman Stopper 


datiger to the workmen. The invention 
was developed by Mr. Gardner because 


ot the hazard involved in inserting the 
old type of bag in pressure mains. 


New Soldering and Brazing Iron 


The Reliance Specialties Mfg. Co., 122 
E. 42nd St., New York, announce the 
new “Torchiron.” It is a soldering iron 





that works with manufactured or natural 
gas with low air pressure, and can also 
be used as a torch for brazing. Illustra- 
tion shows how rubber hose is attached 
to gas outlet, and any length can be 
used to fit the work to be done, Sizes 
run from % Ib. to 10 Ibs. and the iron 
is specially adapted for use in the meter 
repair shop. Descriptive circular will 
be mailed on request. 
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POLLARD 


PIPE LINE EQUIPMENT 


FOR THE BEST JOB YOU MUST HAVE THE BEST TOOLS 


The most modern and economical equipment must be judiciously selected in order 
to speed up the laying of pipe. 

Why not choose your pipe line equipment with the assurance of dependable and 
economical service, by using Pollard Pipe Line Equipment. 







PIPE CUTTERS High speed 


Cuts 4” to 12” trailer 
Pipe Tool Carts 


Catalog 14H 


on Request 





JOSEPH G. POLLARD CO., INC. 


Western Warehouse: : Main Office & Factory: 
1749 West Lake Street 142 Ashland Place 
Chicago, Iil. Brooklyn, N, Y. 


Canadian Distributors: Francis Hankin & Co., Ltd., 2028 Union Ave., : 
Montreal 











Award Contract for First Section 
of Long Beach to Kettleman 
Hills New Gas Line 


Mr. Alexander B. Macbeth, President 
of the Southern Fuel Company, an- 
nounces that a contract for the first 
million dollars section of the new twenty- 
six inch gas line from Long Beach to 
Kettleman Hills has been awarded to 
the Los Angeles firm of Lindgrin & 
Swinerton, Incorporated, Builders, lo- 
cated at 529 Pacific Mutual Building. 

“This section covers about twenty- 
seven miles from Long Beach to Glen- 
dale,” stated Mr. Macbeth. “When com- 
pleted the line will bring Kettleman 
Hills gas to Southern California for the 
use of the local gas companies and the 
Southern California Edison Plant at 
Long Beach.” 

Mr. Joshua H. Marks, Vice-President 
of Lindgrin & Swinerton, stated that the 
work is to be started immediately, and 
that this section should be complete by 
the middle of summer. 





-—___— 


Minnesota Northern Power Co. to 
Operate Minot Company 


The Minnesota Northern Power Com- 
pany very recently purchased a half in- 
terest in the Minot Gas Company of 
Minot, North Dakota, and will take over 
the operations of the Minot Gas Com- 
pany. 

They wiil proceed with arrangements 
to build a natural gas line into Minot 
from Williston in 1932. 


teenth aie 


Contracts for Natural Gas 


The F. C. Henderson Company of 
Tulsa, Oklahoma signed a contract to 
purchase a minimum of 10 million cubic 
feet of natural gas, daily, from the Tex- 
orado Ojl & Gas Company with yas 
wells in Sanford, Hutchinson county, 
Texas, the gas to be delivered to Hen- 
derson’s plant at Sanford, gasoline to 
be extracted and Henderson to market 
the dry gas. 
ote. 


+ 








Appalachian Gas Corporation Ac- 
quires Union Management and 
Engineering Corp. 

Appalachian Gas Corporation an- 
nounces that it has acquired from 
Union Utilities, Inc., the entire out- 
standing common stock of Union Man- 
agement and Engineering Corporation, 
operating’ managers of subsidiaries and 
affiliate companies in Appalachian Gas 
Corporation group. This move consoli- 
dates the operating structure of Ap- 
palachian Gas Corporation through uni- 
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fication of control, and will result in a 
saving in management costs. 

Union Management and Engineering 
Corporation was organized in 1928 to 
manage both natural and manufactured 
gas properties. Under its supervision the 
210-mile pipeline of Memphis Natural 
Gas Company was constructed, which 
company has since become one of the 
most successful in the industry. The 
pipeline, which has its source in the 
Monroe field of Louisiana, was built in 
record time, construction operations be- 
ing started on September 7, 1928, gas was 
being turned on in Memphis on January 
1, 1929, 125 days later. 

Natural gas companies under super- 
vision of Union Management and Engi- 
neering Corporation are Ohio Valley 
Gas Company, Ohio Southern Gas Com- 
pany, Ohio Kentucky Gas Company, 
Wayne United Gas Company, Memphis 
Natural Gas Company, Allegheny Gas 
Corporation, Texas Gas Utilities Com- 
pany, Commonwealth Gas Corporation 
and West Virginia Gas Corporation, con- 
stituting Appalachian Gas Corporation 
group. 


‘nitimcsailltcemte 


Plan to Lay 200 Miles of Gas 
Mains in 1931 


Public Service Electric and Gas Com- 
pany will lay approximately 200 miles of 
gas mains this year in the New Jersey 
territory served’ by the company. Prac- 
tically all of these mains will be con- 
structed to provide service for new cus- 
tomers in communities already supplied 
with gas. 

When the work is completed, the com- 
pany will have in use more than 6,200 
miles of mains, sufficient. to reach from 
Newark to Honolulu, with 600 miles to 
spare. 

As an indication of. the growth of the 
gas business since Public Service was 
organized, there were but 1,495 miles of 
mains in service December 31, 1903. 


———— 


Reorganization of Company 


Approved 


Reorganization of the Public Service 
Company of Indiana, formerly the Inter- 
state Public Service Company, under 
“The Indiana General Corporation Act” 
passed by the state legislature in 1929, 
was approved recently by stockholders 
of the company at a special meeting held 
in the company’s general offices in the 
Traction Terminal Building in Indian- 
apolis. 

Following the meeting, articles of re- 
organization were filed with the secretary 
of state. 

The Public Service Company of In- 
diana supplies electric and gas service 
to a number of communities in central 
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Convention Calendar 
May 

20-22 American Gas _ Association 
Production and Chemical Con- 
ference, Philadelphia, Pa. 

June 

2- 4 Institution of Gas Engineers, 
London, England, first inter- 
national gas conference. J. R. 
L. Alexander, secretary. 

4- 5 Canadian Gas Association con- 
vention, 24th annual meeting, 
Windsor Hotel, Montreal 
Quebec, Canada. 

9-11 Southern Gas 
Chattanooga, 
Schlatter, 
secretary. 

14-16 Public Utilities Advertising As- 
sociation annual convention, 
New York City. 

15-20 Domestic Appliance Course, A. 
G. A. Laboratory, Cleveland, 


Association, 
Tenn. G. H. 
Birmingham, Ala., 


Ohio. 
22-27 American Home _ Economics 
Association, Book-Cadillac 


Hotel, Detroit, Mich. 

26-27 New England Gas Association, 
summer sales conference, Ho- 
tel Griswold, Eastern Point, 
New London, Conn. 

29-July 1 Michigan Gas Association, 
annual convention, Mackinac, 
Island, Mich. A. G. Schroeder, 
secretary-treasurer. 

July . 

6-24 Summer Course for Home 
Service workers, Columbia Uni- 
versity, New York. 

September 
(First week) Pacific Coast Gas 
Association convention, San 
Francisco, Calif. 
October 

12-16 American Gas Association, At- 
lantic City, N. J. Alexander 
Forward, 420 Lexington Ave., 
N. Y. C., managing director. 

November 
16-21 Third Annual Conference on 


Bituminous Coal, Pittsburgh, 
Pa. 











and southern Indiana, and operates an 
electric interurban railway between In- 
dianapolis and Louisville, Ky. 


eee lear, 


Industrial Gas Short Course 


A short course in industrial gas engi- 
neering will be held at the University 
of Illinois beginning June 15 and lasting 
throughout the week, The course is un- 
der the direction of the University of 
Illinois; Professor D. B. Keyes presid- 
ing; and under the auspices of the IIli- 
rois Gas Association. 

Address A. D. Frydendal of The Peoples 
Gas Light and Coke Company, Chicago, 
for further information. 

(News continued on page 88) 
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River crossings make the utmost de- 
mands upon a pipe line, for strength 
and durability. In the process of lay- 
ing, it must bear great stresses due to its 
own weight. It must bend to the con- 
tour of the river bottom without weak- 
ening. When actually in place, it must 
show in every joint the soundness upon 
which engineers can rely against tides, 
currents, or the surging effects of storms 
from time to time. The possibility of 
disturbance from traffic must be taken 
into account. And when the job is fin- 
ished, it must be good, not for a day or 
a year but for a long term of service, if 
the cost of such a task is to be justified. 


NATIONAL Pipe has to its credit a long 
list of difficult river-crossing projects for 
which it has been used with entire suc- 
cess. The unusual measure of strength, 
ductility, uniformity and good 
welding quality inherent in 
NATIONAL, makes this pipe es- 
pecially fitted to overcome the 
extraordinary obstacles encount- 
ered in installations of this type. 
Specific information, given on 
request, will show some of the 
grounds of preference for 
NATIONAL— 


America’s Standard Wrought Pipe 


RA SECURITY | 


PRI a TRIPS: 


Subsidiary of United 





ORE LINES 


























‘NATIONAL TUBE COMPANY. Pittsburgh, Pa. 


States Steel Corporation 


| NATIONAL PIPE 








Pacific Coast Gas Association 
To Stage Mammoth Natural Gas Exposition 


The ideal characteristics of gas fuel, 
with emphasis on natural gas, will be the 
theme of the Thirty Eighth Annual 
Convention of the Pacific Coast Gas 
Association to be held in San Francisco, 
August 31 to September 5. This 
theme will pervade not only the Con- 
vention program, but will be visualized 
for the benefit of the people of North- 
ern California in a Natural Gas Expo- 
sition which will occupy the entire main 
Hall of San Francisco’s Civic Auditor- 
ium., 

The Pacific Gas and Electric Com- 
pany brought natural gas to Northern 
California from the famed Kettleman 
Hills field in June, 1930. This gas has 
a heat content of 1170 BTU and as it re- 
placed a 550 BTU oil gas the company 
faced a tremendous decrease in sales and 
revenue. Mr. R. E. Fisher, the dynamic 
Vice-President in charge of Sales ‘and 
Public Relations for the company, was not 
caught napping, for he immediately insti- 
tuted what is perhaps the most intensive 
sales campaign in the history of the gas 
industry. This campaign is continuing dur- 
ing 1931 and Mr. Fisher. now President 
of the Pacific Coast Gas Association, has 
conceived the plans for an exposition 
in connection with the annual conven- 
tion of that body which will not only 
serve as a source of information and in- 
spiration to the Pacific Coast gas men 
who will be assembled, but also do much 
to educate the gas consumers of North- 
ern California in the modern manner of 
using gas. 

The ‘Civic Auditorium in which the 
Convention and Exposition will be held 
was the scene of the 1924 Democratic 
National Convention. It is the largest 
building of its type in the West, with a 
main auditorium measuring 187 by 200 
feet, flanked on each side by smaller 
halls. The Exposition will occupy the 
main auditorium and the adjacent halls 
will be devoted to a daily cooking school 
and the Convention sessions respec- 





R. E. Fisher 


tively. Billboards, newspaper advertis- 
ing, and contests will be used in the 


publicity campaign. The major expense 
of the public Exhibition will be borne 
by the Pacific Gas and Electric Com- 
pany, and invitations have been sent out 
to manufacturers of gas appliances and 
equipment soliciting their participation 
at moderate cost. The preliminary an- 
nouncement points out that the Exposi- 
tion in no way supplants or conflicts 
with the annual exhibits of the Ameri- 
can Gas Association as it will reach an 
entirely different audience. There is no 
intention to make the Pacific Coast Ex- 
position an annual affair. 

Mr. John F. Coghlan, Second Vice- 
President of the Pacific Gas and Elec- 
tric Company, is General Convention 
Chairman. Mr. H. M. Crawford, Gen- 
eral Sales Manager of the Pacific Gas 
and Electric Company and Chairman of 





Civic Auditorium, San Francisco 
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the Association’s Commercial Section, is 
Chairman of the Exposition Committee, 
with Mr. G. P. Egleston, General Man- 
ager of H. R. Basford Company, Cali- 
fornia Ruud distributors, as Director of 
Exhibits, and Mr. A. C. Joy, Manager 
of the Publicity and Advertising Depart- 
ment of the Pacific Gas and Electric 
Company, as Director of Advertising 
and Publicity. 


+" —___ 


Program of Canadian Gas Associa- 
tion Meeting Montreal, June 4th 
and 5th 


Geo. W. Allen, Secretary of the Canadi- 
an Gas Association announces that the 
following papers will be presented at the 
24th annual meeting at Montreal, Canada, 
June 4th and 5th. 


“High Pressure Distribution Systems for 
Suburban Towns,” by A. C. Frey, Man- 
ager, Worcester Gas Light Co., Worces- 
ter, Mass. 


“Intensive Selling of Gas House Heating,” 
by S. F. Morgan, Gas Heating Engineer, 
New Bedford Gas & Electric Co., New 
Bedford, Mass. 


“Gas Prospects in the Prairie Provinces 
of Canada,” by Dr. George S. Hume, 
Geologist, Department of Geological 
Survey, Ottawa, Ontario. 


“The Klonne Dry Gas Holder,” by Max 
Klonne, Engineer, August Klonne Com- 
pany, Dartmund, Germany. 


“Some Possibilities in the Design of 
Small Gas Plants for Flexibility of Out- 
put,” by E. W. King, Engineer, Hamil- 
ton By-Product Coke Ovens Ltd., Ham- 
ilton, Ont. 


“Aeroplane and Cyclone Insurance for 
Gas Holders,” by Harry Anderson, In- 
surance Division, Peoples Gas Light & 
Coke Company, Chicago, III. 


“Modern Trends in Gas Engineering,” by 
E. A. Munyan, Manager, Gas Depart- 
ment, Union Gas & Electric Co., Cin- 
cinnati. 


“Gas Merchandising with Relation to Dis- 
tribution of Load,” by O. L. Maddux, 
Industrial Gas Engineer, United Gas & 
Fuel Co. of Hamilton, Ltd., Hamilton, 
Ont. 


“Design, Laying and Maintaining Gas 
Pipes Crossing Under Railroads,” by 
Olin F. Flumerfelt, Chief Engineer, 
Iroquois Gas Corporation, Buffalo, 
N. ¥. 


“Reclaiming Old Gas Pipes by Sandblast- 
ing,” by E. A. Cummings, Vice-Presi- 
dent, Moncton Tramways, Electricity & 
Gas Company, Ltd., Moncton, N. B. 


“Progress in the Development of Major 
Long Distance Transmission lines,” by 
W. G. von Gemmingen, Consulting En- 
gineer, New York City, N.Y. 


“Natural Gas in Ontario,” by Col. R. B. 
Harkness, Commissioner Natural Gas, 
Province of Ontario, Toronto. 
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many nationally marketed gas appliances are Genceraco equipped 


Neat 





because neatness always counts— 


Strong, where the burden of performance falls 


Hundreds perhaps thousands 
of times each day your 
products must pass inspec- 
tion in the eyes of cautious 
buyers, eyes which glance, 
then examine and, perhaps, 
approve. Yet through it all, 
only attractiveness can con- 
vey that essential promise of 
performance within the in- 
stant of a single glance. 
After that, strength must 
be apparent. 


In Genceraco retractory con- 


struction you will 


knowledge of ma- 





find the answer 
to many knotty 
problems. You 
will find neat- 





Space Heater 
Radiants 
Back Walls 
Tunnel Radiants 
Leaning Baffles 
Radiant Sticks 


terials, unrelent- 
ing plant control 
and the ability 
which can com- 








ness, because ap- Burner Tips bine both to pro- 
pearance always Skeleton Cups duce refractories 
counts, strenst;h —_—_—___dof highest value. 
because upon structural May we send you complete 


strength the burden of per- 
formance falls. Each unit is 
built to meet the acknowl- 
edged high standards of this 
Company, standards estab- 
lished upon a_ thorough 


information? Your request 
will bring immediate re- 
sponse. 

GENERAL CERAMICS COMPANY 


71 West 35th Street ' 
New York City New York 








REF RACTO RI E., the heart of gas appliance performance 














Personals 





G. A. Gilkerson, formerly Educational 
Director of the Public Service Company 
of Northern Illinois, Chicago, has been 
appointed Director of Sales Training. 

Mr. Gilkerson has been selected to 
represent the sales organization in con- 
ducting a complete sales training pro- 
gram because of his wide and long ex- 
perience in this field. He will conduct 
and develop a sales training program 
through the district supervisory force 
who in turn will be responsible for the 
direct training of individuals. 

Mr. Gilkerson has wide experience in 
personnel work and vocational training. 
From 1912 to 1915 he was the Com- 
pany’s Supervisor of Safety. After an 
interim of ten years in other work, the 
last six years of which were spent as 
Vocational Guide and Training Officer 
of the U. S. Veteran’s Bureau, Mr. Gil- 
kerson came back to the Company as 
Director of Education in 1925. 


William M. Large, formerly district 
manager of the Interstate Public-Serv- 
ice Company at Connersville, Ind., has 
taken charge of properties in Hunting- 
ton, Ind., belonging to the Northern In- 
dian Public Service Company. He suc- 
ceeds Paul McLeod, who went to New- 
castle, Ind., recently where he became 
division manager for the Indiana public 
service Company, the Traction Light 
and Power Company and other com- 
panies under the same management. 

Mr. Large has had more than twelve 
years experience in the utility field. He 
has been connected with the Denver 
Gas and Electric Company, the Federal 
Electric Company of Denver, the In- 
diana Service Corporation and the In- 
terstate Public Service Company. 


H. L. Farrar, General Gas Superin- 
tendent of the Western United Com- 
pany, Aurora, IIl., resigned recently to 
accept a position with the Standard 
Management and Operating Corpora- 
tion. In his new position, Mr. Farrar 
will have charge of the gas operations of 
the entire group of gas and electric prop- 
erties managed and operated by the 
Standard Company in the States of Cal- 
ifornia, Oregon and Washington. His 
new headquarters will be in San Fran- 
cisco. 


A. G. Ford has been appointed Gen- 
eral Superintendent, Gas Department of 
the Western United Company, Aurora, 
Ill., succeeding H. L. Farrar, resigned. 


Roy S. Nelson recently took over the 
management of the Baton Rouge, La., 
Electric Company and Louisiana Steam 
Products, Inc. of which latter company 
he was elected president. 

Mr. Nelson comes to Baton Rouge 
from the Virginia Electric & Power 
Company, where he was general mana- 
ager of the electric department. 


F. Tourtellotte has been placed in 


charge of merchandise sales of the Web- 
ster Division of the Webster & South- 
bridge Gas & Electric Company, Webster, 
Mass. He succeeds Edward Bergeron who 
has taken over the duties of lighting spe- 
cialty engineer. 


Jacob B. Jones, Superintendent and 
General Manager of the Bridgeton, N. 
J. Gas Light Company was recently 
tendered a testimonial dinner by 40 of his 
business and fraternal associates on. ad- 
vent of ‘his fiftieth birthday. Mr. Jones 
is well known in the gas industry, hav- 
ing served as President of the New Jer- 





Jacob B. Jones 


sey Gas Association and on important 
committees of the American Gas As- 
sociation. Mr. Jones is also very active 
in civic affairs, and is at present_serving 
his county as member of the Sinking 
Fund Commission. For two years he 
was secretary to the president of the 
New Jersey Senate. 


E. A. Olsen, vice president of Pacific 
Public Service Company, and its subsid- 
iaries, recently announced his resigna- 
tion from this company to ‘take over the 
executive management of the Oklahoma 
Natural Gas Company with headquar- 
ters in Tulsa. 

Mr. Olsen will direct the operations 
of the company which has distribution 
systems in practically every Oklahoma 
city. More than fifty cities, including 
Tulsa, Oklahoma City, Muskogee, with 
an excess of 127,000 domestic consum- 
ers are served by the Oklahoma Natural 
Gas Company and under Mr. Olsen’s 
direction also will come several hun- 
dred miles of natural gas pipe lines. 

Mr. Olsen thas been an outstanding 
figure in western public utility opera- 
tions since the independent Coast Coun- 
ties Gas and Electric Company passed 
into the hands of Standard Oil Company 
of California two years ago. 

Mr. Olsen was associated in an engi- 
neering capacity with the North Amer- 
ican owned public utility companies in 
Wisconsin. He later joined with Day 
and Zimmerman, engineers and opera- 
tors of public utilities in Virginia, Geor- 
gia and eastern states. Subsequently 
Mr. Olsen had the management of pub- 
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lic utilities in Georgia and Florida in- 
cluding the Georgia Power and Light 
and the Florida Power Corporation for 
the Insull interests. He came to Cali- 
fornia from Florida. 


E. M. Lindsey has been appointed 
General Manager of Natural Gas Cor- 
poration of California. Mr. Lindsey has 
been with the natural gas companies for 
ithe past several months, first as engi- 
neer for Standard Management and 
Operating Corporation, which organiza- 
tion is actively engaged in utility con- 
struction and operation throughout the 
entire Pacific Coast area, and then as 
general superintendent of the trio of 
Natural Gas organizations. 

Previous to coming to the coast, he 
was superintendent of transmission and 
distribution construction and operation 
for the Florida Power Corporation, and 
was also with the General Electric Com- 
pany for a number of years. 


With his new appointment as General 
Manager of Natural Gas Corporation of 
California, Mr. Lindsey will be in active 
charge of all properties of the company, 
which now include plants in operation at 
Vacaville, Rio Vista, Isleton, Suisun, 
Fairfield, Brawley, Calexico, El Centro. 
Dunsmuir and Yreka, with a plant and 
distribution system soon to be completed 
at Arcata. He will make his headquar- 
ters at San Francisco. 








Obituary | 


WALTER ROBARTS ADDICKS 


Walter Robarts Addicks, senior vice- 
president of the Consolidated Gas Com- 
pany, died of pneumonia recently at his 
home, Greenwich, Conn. It was his sev- 
entieth birthday. His wife, Mrs. Mar- 
garet Jardine Addicks, survives. 


Mr. Addicks was one of the recog- 
nized authorities in gas engineering in 
this country and had before beginning 
his twenty-eight years of office as vice- 
president of the Consolidated, been as- 
sociated in the role of engineer with 
many other concerns. 


Born in Philadelphia, he attended the 
Episcopal Academy there and in 1882 
he was graduated from the United 
States Naval Academy. Although he 
resigned from the Navy in the follow- 
ing year to become a draftsman with 
the Pennsylvania Railroad in Altoona, 
Pa., he re-entered the service as a sec- 
ond lieutenant, senior grade, during the 
Spanish-American War, when at times 
he commanded the U. S. S. Eileen and 
the U. S. S. Huntress, vessels detailed 
to lay mines in New York Harbor, Mr. 
Addicks was a member of the Naval and 
Military Order of the Spanish-American 
War and of the United States Naval 
Academy Graduates’ Association. 


(Obituary Continued on Page 92) 
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ys Temperature Regulators 


NIGHT DAY 
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SET SET 





Stat-Amatie Dual Con- 
trol Thermostat “Day” 
and “Night Setting” 





Stat-Amatic Elec- 
tric Motor-Wound 
Clock automati- 
eally shifts from 
the “Day” to the 
“Night” setting. 











Stat-Amatic is playing an important part 
in stimulating interest in, and creating 
sales for Gas Furnaces for homes by pro- 
viding Complete Automatic control. 
“There’s a Stat-Amatic Man near you.” 






STAT-AMATIC is Completely Automatic. 


When once installed and set, it requires no 
further attention—not even a clock to 
wind. 


STAT-AMATIC being completely automatic, 


removes the bothersome and costly service 
calls so common in many types of regula- 
tors. 


STAT-AMATIC, enables you to say “This Gas 


Furnace is now automatically controlled,” 
and you can emphasize every word of it. 


STAT-AMATIC Dual Control Thermostat and 


Electric Motor-Wound Clock are the chief 
reasons for Stat-Amatic unfailing relia- 


bility. 


STAT-AMATIC is more than human, because 


“it never forgets.”’ 


REMEMBERS stat-Amatic is the One Heat Control and Tem- 


perature Regulation device that brings about the last word of 
efficiency for Gas Fired Furnaces. 


wta- SEND THIS TODAY— 


Stat-Amatic Instrument & Appliance Company 
Hartford, Conn. 


We want more information about Stat-Amatic for Gas Furnaces. 
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Obituary 
(Continued from page 90) 
WALTER ROBARTS ADDICKS 


With the exception of the war interim 
he was engaged successfully from 1887 
to 1903 as engineer with the Beacon 
Construction Company, of Boston; chief 
engineer of the Bay State, Boston, Rox- 
bury, South Dorchester Gas Companies; 
consulting engineer of the Brooklyn, 
Metropolitan and Citizens Gas Com- 
panies, of Brooklyn; chief engineer of 
the Brookline Gas Light Company and 
consulting engineer of the Massachu- 
setts Pipe Line Gas Company and the 
N. E. Gas and Coke Company. 

In 1903 Mr. Addicks accepted the 
first vice-presidency of the Consolidated 
Gas Company and became a director of 
several of its subsidiary units. He had 
been senior vice-president since 1925. He 
was also president of the United Elec- 
. tic Light and Power Company from 1904 
to 1912, president of the Municipal 
Lighting Company from 1906 to 1913 
and vice-president of the Green Moun- 
tain Lake Farms, a recuperative resort 
for employees of the Consolidated and 
affiliated companies. 

Mr. Addicks was an associate mem- 
ber of the Empire State Gas and Elec- 
tric Association and the National Fire 
Protective Association, an honorary 
member of the Society of Gas Engineer- 
ing of New York and the Guild of Gas 
Managers, of which he was at one time 
president, and a member of the Amer- 
ican Gas and National Electric Light 
Associations. 


ee 
RICHARD R. YOUNG 


Richard R. Young, vice-president in 
charge of sales of the Public Service 
Electric.and Gas Company, died April 30. 
Mr. Young underwent an operation, but 
his condition was not regarded as serious 
until a few hours before his death. He 
was sixty-four years old. 

Mr. Young was born in a suburb of 
London and came to this country in 1886. 
He operated a ranch in Nebraska for sev- 
eral years, and in 1892 became associated 
with the Omaha Gas Company. Seven 
years later he moved to Passaic, N. J., 
and became agent for. the Paterson and 
Passaic Gas and Electric Company. 

When the Public Service Gas Company 
was formed, in 1909, he was employed as 
a division agent. He was made new busi- 
ness agent when the Public Service gas 
and electric companies merged. In 1926 
he became vice-president in charge of 
sales. 


Rt Rae 
HARLOW C. CLARK 


Harlow C. Clark, director of publicity, 
Public Service Electric & Gas Co., New- 
ark, N. J., died April 10 at his home in 


East Orange, N. J. He had been in ill 
health for a long while. 

Mr. Clark was: well-known throughout 
the gas industry, and was active in the 
work of the American Gas Association. 
Mr. Clark was a former newspaper man 
and an authority on public utilities. 

Born in Syracuse, N. Y., Mr. Clark 
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worked in the freight and transportation 
departments of the New York Central 
lines and the Lehigh Valley Railroad, and 
in 1892 returned to Syracuse, where he 
entered the newspaper field. In 1920 Mr. 
Clark took the position which he held last. 

He is survived by his widow, Mrs. 
Mary C. Clark, and two sisters. 


| TRADE NEWS 


United Engineers and Construc- 
tors, Inc.—<Activities 


Jersey Central Power & Light Com- 
pany, Asbury Park, N. J. has awarded 
contract to furnish deliver and _ install 
at Long Branch, N. J. equipment for 
large oil tank covering pipe coils, piping 
within the tank, structural steel supports 
for pump, with foundations for same. 
Also contract to furnish necessary ma- 
terial for equipping the second 11’ set 
for the use of The U. G. I. Heavy Oil 
Process. 


The Gulf Refining Company of Phila- 
delphia, Pa. has awarded contract to fur- 
nish f.o.b. cars Girard Point, Philadel- 
phia, two (2) 8'0” diameter by 8’6” high 
circular steel purifier boxes, with trays, 
gas branches. 


The Public Service Electric & Gas 
Company of Newark, N. J. has awarded 
contract to furnish, deliver and install at 
their Paterson, N. J. work's, one (1) 5’2” 
x 180” x 30'0”-eight-pass U. Gal. High 
Duty Condenser, with gas connections. 

New York Power & Light Corpora- 
tion, Albany, N. Y. has awarded con- 
tract to construct the following gas 
mains and distribution system, consist- 
ing of: 


Approximately 91,500 feet of 6” high 
pressure main from Saratoga Springs to 
Glens Falls, N. Y., approximately 91,000 
feet of 6” high pressure main from Am- 
sterdam to Gloversville, N. Y. and a dis- 
tribution system at Canajoharie, N. Y. 

Michigan Gas & Electric Company, 


Ashland, Wisconsin, has awarded con- 
tract to furnish, deliver and install at 
Marquette, Michigan, one (1) bench of 
6 type “S” U. G. I. Vertical Chamber 
Ovens, together with Fuel Tower, Con- 
denser, Exhauster, Immersion Washer, 
2 rectangular Purifier Boxes, meter. 
Yard connections and gas By-passes, 
Piping and Dismantling work. 


The Wisconsin Public Service Cor- 
poration, of Milwaukee, Wisconsin, has 
awarded contract to furnish deliver and 
install at Oshkosh, Wisconsin, one (1) 
90” U.G.I. Carburetted water gas ap- 
paratus, with back run, the set arranged 
for use of bituminous coal as generator 
fuel, and necessary changes to existing 
waste heat boiler for converting the 
boiler so as to use both boilers for blast 


gases only, tertiary blast connections. 

Pennsylvania Power & Light Com- 
pany, Allentown, Pa. has awarded con- 
tract to furnish, deliver and install at 
Shenandoah, Penna., one (1) 40” x 10'0” 
flat top generator, with fire brick lin- 
ings, castings, and grates. 


—_—____ 


Recent Contracts Received by the 
Gas Engineering Co. 


The Safety Mining Company of Chi- 
cago have placed a contract for the fur- 
nishing and installation of a CQO: re- 
covery Plant to be erected at the Ben- 
ton Caal Mines, Benton, Ill. This plant 
will be of most modern design and con- 
struction and the process used in the re- 
covery of CO: is known as the Girdler 
Gas absorbtion process. 

The Safety Mining Company of Chi- 
cago have also placed a contract for a 
502 CO. plant to be installed at the 
#2 mine of the Raleigh, Wyo. Mining 
Company, Glen Rogers, W. Va. This 
plant will be of a similar design and 
construction as that which is being fur- 
nished at Benton, Ill, and the same 
type of process will be used. 

The Florida Gas Company has placed 
a contract te furnish and install a Bu- 
tane Plant at Eustis, Florida. This 
plant will be designed to furnish Bu- 
tane gas for Eustis, Fla., and two or 
three nearby towns and will be most 
modern in design and construction. 


a 
New Patrol Valve Co. Catalog 


The Patrol Valve Co., W. 114th St., 
Cleveland, O., recently issued a catalog 
describing their pilot and temperature 
controls. It illustrates and describes the 
“Patrol-Flash Lighter” for all types of 
gas ranges. The lighter is built for use 
with the “Patrol” safety valve, which 
protects against the escape of gas in 
event the pilot flame is extinguished. The 
catalog also contains illustrated descrip- 
tions of the “Patrol” cut-off valve, 
“Patrol” room control automatic heat 
regulator and the “Patrol” relief valves. 

(Trade News Continued on page 94) 
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A New “Fool-proof” Safety Pilot 


They said it couldn’t be done. . . but 
by means of a temperature control within 
a Safety Pilot we’re making all gas- 
burning appliances absolutely safe. 


WHEN USED WITH PRESSURE GAS, 
“ 


The principle of operation is based 
_ on the expansion of mercury in a ther- 
. mostat bulb which is heated by the 
4: pilot burner. 


% The gas valve shuts off the gas sup- 

oS | ‘ply to both the pilot and the main 

«——— burner in event the pilot light becomes 

xf ——' extinguished or the gas supply is inter- 
rupted. 

The gas valve holds in an open posi- 

tion, temporarily, that the burner may 
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STANDARD PILOT BURNERS 
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PARTLOW UNIVERSAL 
SAFETY GAS VALVE AND PILOT 
MOOEL D 


be lit without waiting for thermostate 
to heat up. Thermal content of gas, 
gas pressure or draughts effect the 
valve in no way. - 

Send for illustrated folder ‘‘A”’ 


THE PARTLOW CORPORATION--New Hartford,N. Y. 
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McWane Cast Iron Pipe Co. to 
Move Eastern Offices to New York 


The McWane Cast Iron Pipe Com- 
pany, of Birmingham, announced the re- 
moval on April 15th of its eastern sales 
offices from Philadelphia to Suite 1408 
Lord Court Building, at 40 Exchange 
Place, New York City. 

Porter W. Allen, for the past several 
years in charge of the Philadelphia of- 
fices, continues as Eastern sales man- 
ager for the McWane interests in the 
new location. 

The move, it is stated, is prompted 
by the growing concentration of gas and 
water pipe buying in New York among 
the strong group of utilities headquart- 
ering there; while its midway position 
between Philadelphia and Boston will 
enable the New York office to maintain 
close relations as before with the im- 
portant sales territories in those cities 
as well. 


——¢——_ 
Stacey Engineering Co. Takes 
Over International Derrick & 


Equipment Co. 


The Stacey Engineering Company, 
Cincinnati, Ohio, which recently put in- 
to one company The Connersville 
Blower Company and the P. H. and F. 
M. Roots, Connersville, Ind., the Wil- 
braham-Green Blower Company, Potts- 
town, Pa., and the Stacey Bros. Gas 
Construction Company of Cincinnati; O., 
have merged into the company the In- 
ternational Derrick & Equipment Com- 
pany of Columbus, Ohio. The name of 
the Stacey Engineering Co., has been 
changed to the International Stacey Cor- 
poration and it is announced that head- 
quarters of the new company will be 
located at Columbus, Ohio. 

Mr. J. S. Tatman, president and gen- 
eral manager of the Blower Division will 
remain in charge of those companies at 
Connersville, Ind. Harry M. Runkle, 
of Columbus, Ohio, President of the In- 
ternational Derrick & Equipment Com- 
pany will be President and General 
Manager of the new company and in di- 
rect charge of all operations. Wayne 
B. Stacey, vice-president of the Stacey 
Engineering Co., will remain in charge 
of the Holder Division at Cincinnati, 
Ohio. 


New Reznor Literature 


The Reznor Manufacturing Company, 
Mercer, Pa., recently issued two folders 
describing the Reznor gas fired warm 
air forced circulation heater Type 
V and Reznor gas fired warm air heat- 
ing and ventilating unit Type 1-UR. 
The Type V heater has been developed 
to meet the demands in ‘heating fac- 
tories, shops, warehouses, public ga- 
rages, auditoriums, etc. The Type 1-UR 
is suitable for heating various kinds of 
spaces and supplying supplementary 
heat where heating system is inadequate. 


The folders contain details of design 
and construction, engineering data and 
many illustrations. 

Copies of these folders can be obtained 
on request to the Reznor Mfg. Com- 
pany. 
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Syracuse Contracts for Stacey- 
Klonne Waterless Gas Holder 


The Syracuse Lighting Company at 
Syracuse, New York has awarded to the 
Stacey Bros. Gas Construction Com- 
pany of Cincinnati, Ohio, the Holder 
Division of the Stacey Engineering Com- 





Stacey-Klonne Holder 


pany, a contract for the fabrication and 
erection at Syracuse, New York, of a 


6,000,000 cubic foot Stacey-Klonne 
waterless or piston gas holder. 
There are approximately _ thirty 


Klonne holders in service or under con- 
struction in Germany, France, England, 
Belgium, Holland, Czecho Slovakia, 
Italy, Switzerland and Africa, the oldest 
of which have been in service approxi- 
mately five years. 

The accompanying illustration shows 
the general exterior appearance of the 
Stacey-Klonne waterless gas_ holder, 
which is cylindrical in form for its full 
height with a cone-roof surmounted by 
a turret. 

The interior of this holder is provided 
with a moveable piston beneath which 
the gas is stored, the height of the pis- 
ton varying as the volume of the gas 
increases or decreases within the holder. 

The circular form of the shell and pis- 
ton permits the unique, flexible, expand- 
ing sealing ring, carrying the packing 
and mounted on the outer perimeter of 
the piston, to accommodate itself to the 
shell with a minimum of resistance to 
slight variations or distortions which may 
be caused by wind or heat. 

The numerous carriage wheels in- 
stalled at the top and bottom of the tri- 
angular structural frame secured to the 
top of the piston for guiding same are 
made of wood or special composition 
having similar characteristics. 

The piston is sealed against the shell 
of the holder by several layers of an es- 
pecially prepared lubricated packing, 
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mounted on the aforesaid flexible ex. 
panding sealing ring, making the holder 
gas tight. 
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Semet Solvay Acquire Patents on 
Koller Gas Producer Together 
with Other Industrial Gas 
Equipment 


The Semet-Solvay Engineering Cor- 
poration of New York has acquired pat- 
ents and manufacturing rights relating 
to the Koller gas producer and the Kol- 
ler mechanical grate, together with the 
industrial gas equipment formerly manu- 
factured and sold by the Gas Research 
Company and the Smith Gas Engineer- 
ing Company of Dayton, Ohio. Both 
of these lines will be further developed 
and marketed with the present Semet- 
Solvay Engineering gas and coke plant 
and welded equipment. 

The Koller grate offers a number of 
exclusive features which give high ef- 
ficiency to gas producer operation. The 
grate design is being applied to mechan- 
ical operation of carbureted water gas 
generators. 


——#—_ 


Folder Describes New Partlow 
Safety Pilot 


The Partlow Corporation, New Hart- 
ford, N. Y., announce in a descriptive 
folder recently issued the new Partlow 
Universal Safety Gas Valve and Pilot. 
It is claimed this pilot automatically 
shuts off absolutely all gas in case of any 
interruption in the gas main; or if the 
pilot should be extinguished. It is un- 
affected by draft, thermal content or 
pressure of the gas. Fits every kind of 
gas-burning appliance. The principle 
of operation is based on the expansion of 
mercury in a thermostat bulb which is 
heated by the pilot burner. This expan- 
sion is arranged to hold the safety valve 
in an open position. If the pilot light 
goes out the mercury contracts and with- 
iri a few seconds the valve closes. 

Copy of folder can be obtained on re- 
quest to the Partlow Corporation. 


——_e— — 
New Catalog on Meter Provers 


The Publication Department of Amer- 
ican Meter Company has released an 
attractive new 36 page revised bulletin 
on Meter Provers and Cubic Foot 
Standards for gas meters manufactured 
by the D. McDonald and Company fac- 
tory in Albany, N. Y. 

The bulletin includes complete data 
on the new 5 and 10-foot provers. The 
capacity of these models has been re- 
spectively increased from 950 to 2,300 
and from 1,800 to 5,000 cubic feet per 
hour at 1%” inlet pressure. The booklet 
further includes instruction for operat- 
ing provers, cubic foot bottles (both Im- 
mersion and Portable Type) apparatus 
for Determining Meter Capacities, and 
Hydro Pneumatic Meter Testers. A 
Check Rate and Open Rate Table, 
Meter Proving Percentage Tables and 
data on the adjustment of meters to 
accurate proof, are presented. 














